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PREFACE. 


The  question  whether  another  book  on  the  British 
MoUnsca  is  wanted  by  the  scientific  worlds  when  there  is 
at  present  a  complete  history  of  the  subject  by  the  late 
PrafesBor  Edward  Forbes  and  Mr.  Hanley^  is  answered  by 
the  notoriety  of  the  fiu^  that  the  price  of  that  admirable 
work  puts  it  beyond  the  reach  of  most  naturalists ;  and 
the  enterprising  publisher  of  those^  as  well  as  the  present^ 
volumes  was  so  folly  impressed  with  the  necessity  of 
another  work  at  a  more  moderate  price^  that  he  invited 
me  to  undertake  the  task^  which  I  fear  I  have  inefficiently 
performed.  In  doing  this^  however^  I  have  endeavoured 
to  make  the  present  work  quite  distinct  firom  its 
predecessor^  as  may  be  seen  by  comparing  the  two; 
and  those  who  are  not  fortunate  enough  to  possess  a 
copy  of  ''A  History  of  British  Mollusca  and  their 
Shells/'  and  who  can  afford  the  money  for  its  purchase, 
win  not  regret  the  expenditure. 

With  r^ard  to  the  animals  or  soft  parts  of  the 
Mollusca  described  in  this  volume^  I  have  been  greatly 
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indebted  to  the  inyaluable  work  of  Moquin-Tandon^ 
entitled ''  Histoire  natorelle  des  MoUnsqnes  terrestres 
et  fluviatiles  de  France/'  in  wMch  the  physiology  and 
anatomy  of  the  land  and  fireshwater  MoUnsca  have  been 
treated  in  a  far  more  able  and  exhaustive  manner  than 
had  been  previously  done  by  any  author. 

My  old  and  esteemed  friend^  Mr.  Alder^  has  most 
kindly  promised  to  assist  me  with  a  notice  of  the  Nudi- 
branchsj  so  as  to  make  that  part  of  the  subject  as  com- 
plete as  possible ;  and  the  value  of  such  cooperation  will 
be  folly  appreciated  by  all  naturalists. 

A  volume  of  supplementary  plates  will  probably  be 
published^  to  coiitain  figures  of  every  species  and  well- 
marked  variety.  The  figures  now  given  illustrate  the 
genera;  but  the  cost  and  price  of  the  work  would  have 
been  greatly  increased  by  the  other  mode  of  illustration^ 
except  by  resorting  to  the  inartistic  and  unsatisfactory 
substitute  of  woodcuts. 

In  the  prosecution  of  this  task  I  have  been  actuated 
by  what  I  trust  wiQ  not  be  deemed  a  selfish  consideration. 
The  study  of  our  native  Mollusca  has  been  to  me  firom 
childhood  such  an  inexhaustible  source  of  pleasant  and 
innocent  occupatioiy  it  has  given  me  so  many  happy 
hourS;  and  it  has  taken  away  or  alleviated  the  sting  of 
so  many  sorrows,  that  I  am  desirous  to  assist  in  making 
it  more  an  object  of  general  cultivation  than  it  has 
hitherto  been.  This  field  of  research  has  by  no  means 
been  exhausted ;  and  whether  regarded  in  a  zoological 
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or  geological  point  of  view^  or  as  tending  to  increase  our 
imperfect  knowledge  of  the  habits  and  instincts  of  these 
humble  works  of  onr  Conunon  Creator^  very  much  yet 
remains  to  be  done.  No  lover  of  nature  need  share  in 
Alexander's  sigh^  or  regret  that  he  has  no  more  work  to 
do  in  any  department  to  which  he  chooses  to  devote 
himself.  " NuUa  dies  aitie  Unea*^  was  the  favoimte 
maxim  of  the  great  Linn^ ;  and  our  days  are  too  few  for 
the  acoompUshment  of  all  that  we  propose  to  do^  let  our 
aBpirations  be  ever  so  modest. 

A  few  explanatory  remarks  as  to  the  scope  pf  this 
work  may  be  here  introduced. 

It  was  at  first  my  intention  to  giyCj  in  an  Intro- 
duction^ a  general  outline  of  the  subject^  and  to  treat  at 
considerable  length  some  of  the  principal  topics  which 
are  more  especially  interesting  to  naturalists  and  geolo- 
gists. But  the  space  which  is  necessarily  occupied  by 
the  body  of  the  work  (although  the  synonymy  has  been 
compressed  within  the  shortest  limits  and  the  descrip- 
tive characters  have  been  printed  in  small  type)  will  not 
admit  of  justice  being  done  to  this  part  of  the  subject, 
without  making  the  volume  too  bulky ;  and  I  must  there- 
fore content  myself  with  offering  in  the  proper  place  a 
few  observations,  so  as  to  elicit  further  discussion. 

In  describing  the  dimensions  of  shells^  I  have  taken 
the  measurements  fi*om  average  and  adult  specimens, 
dividing  inches  into  decimal  and  centesimal  parts  ac- 
cording to  the  size  of  each  species.     This  mode  of 


Vm  PREFACE. 

admeaBorement  I  have  considered  preferable  to  stating 
the  largest  dimensions  to  which  each  species  attains^ 
which  would  not  give  a  fair  idea  of  the  usual  size^  or  to 
adopting  the  method  used  by  some  Continental  authors 
of  giving  the  range  or  extreme  limits  of  such  dimensions. 
Any  extraordinary  difference  of  size  presented  by  sped- 
mens  or  yarieties  will  be  noticed*  In  giving  the  ad- 
measurement of  bivalve  shells^  I  have  considered  the 
length  to  correspond  with  the  line  of  growth  (viz.  from 
the  apex  or  beak  to  the  front  margin)^  and  the  breadth 
from  one  side  of  each  valve  to  the  other.  In  the  case  of 
univalve  shells  I  have  adopted  the  same  rule^  viz.  taking 
the  line  of  growth  for  the  length  (the  apex  or  point  of 
the  spire  representing  each  beak  of  the  bivalve)^  and  the 
widest  part  of  the  shelly  or  its  greatest  diameter^  for  the 
breadth. 

At  the  end  of  the  work  I  propose  to  give  some  prac- 
tical hints  to  collectors. 

For  the  benefit  of  such  of  my  lady  readers  as  have  not 
added  a  knowledge  of  the  classics  to  their  other  accom- 
plishmentSj  I  have  marked  the  accentuation  of  all  the 
names  of  genera  and  species  described  in  this  work.  One 
word  of  frequent  occurrence  I  have  noticed  to  be  too 
often  mispronounced  by  many  who  ought  to  know  better^ 
and  that  is  the  specific  name  of  our  common  eatable 
oyster^  mussel^  and  cockle.  This  word  {edulis)  has  the 
middle  syllable  long^  as  is  evident  by  remembering  one 
of  the  various  gastronomic  maxims  of  Catius^  ''Yinea 
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sabmittit  capreas  non  semper  edules.''  My  late  friend^ 
the  Bey.  Dr.  OoodaU^  when  he  iras  Provost  of  Eton, 
impressed  on  my  memory  a  role  of  pronunciation,  which 
it  may  be  here  useful  to  repeat.  It  is,  that  in  words 
which  end  in  inusy  and  are  derived  firom  the  names  of 
animals,  the  last  syllable  but  one  is  generally  long  (as  in 
Neritina  and  anatinus),  while  in  those  words  which  have 
a  similar  termination,  but  are  derived  firom  vegetable  or 
mineral  names  (sncb  as  lanihina  and  crystaUinus) ,  the 
penultimate  syllable  is  generally  short.  The  first  are 
Latin^  and  the  last  are  Greek  forms.  I  have  also 
endeavoured  to  render  as  literally  as  possible  the 
English  meaning  of  all  generic  and  specific  names, 
although  the  barbarisms  are  nearly  as  firequent  in  the 
nomenclature  of  natural  history  as  they  are  in  the 
materia  medica. 

The  way  in  which  the  name  of  the  great  Swedish 
naturalist  and  founder  of  scientific  classification  ought 
to  be  spelt  has  been  long  the  subject  of  controversy.  It 
was  originally  lAnmeus;  but  on  his  receiving  a  patent 
of  nobility,  he  assumed  the  name  oilAnni,  The  latter 
name  is  given  in  the  twelfth  (and  most  perfect)  edi- 
tion'of  the  '^Systema  Naturae;'^  and  in  all  his  subse- 
quent works  and  correspondence  he  always  used  this 
title  of  distinction.  The  learned  Society  which  bears 
lus  name  in  this  country  is  Linnean  and  not  Idnnsean, 
as  appears  by  their  charter  and  Transactions.  Under 
these  circumstances,  I  have  adopted  the  name  which  he 
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himself  preferred^  and  which  is  prefixed  to  the  work  by 
which  he  is  best  known  as  a  oonchologist. 

A  parting  word  to  the  critics  I  When  a  mere  youths 
I  was  encouraged  by  my  lamented  friend^  Mr.  Dillwyn^ 
to  commit  to  print  what  little  I  then  knew  of  the  subject 
comprised  in  the  present  volume ;  and  my  first  essay, 
entitled  ''A  Synopsis  of  the  Testaceous  Pneumono- 
branchous  MoUusca  of  Great  Britain/'  was  honoured 
by  the  Linnean  Society  by  publication  in  their  Trans- 
actions. Now^  in  mature  years^  I  have  become  still 
more  bold,  and  venture  to  appeal  to  the  public.  But, 
although  I  cannot  hope  to  be  exempt  from  the  fate  of  all 
authors — criticism  (and  indeed,  for  the  sake  of  science 
and  the  elucidation  of  truth,  I  would  rather  invite  it, 
instead  of  considering  it  a  calamity),  I  cannot  send  forth 
this  little  work  without  a  mixture  of  the  same  feeling 
of  hope  and  doubt,  which  made  the  ancient  poet  thus 
apostrophize  his  book : — 

"  Pands  oetendi  gsada,  et  oommani*  hadu, 
Non  ita  nutritua.    Fi:^  quo  deMsendere  gMtis : 
Non  erit  emiaao  veditos  tibi." 


25  Deronahire  Place,  London, 
24  May,  1862. 
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CHAPTER  L 

CLASSIFICATION. 
DEFnnnoir  of  thb  tbbk  "ookchologt."  —  coirpoitinTT  of 

8HELU9  WITH  THEIR  nrHABITAinS.— CEPHAUC  HOLLUSKS  OR 
XnnTALTBB. AJCKVOJlLL  or  BIVALTXS. TUKICATA. SPE- 
CIES.  TARIETIES. HOlTSTROaiTEES. BSTERSSD    SHELLS.  •*- 

STirOKTirr. HOHENCLATtmE. 

Defifdiion  of  the  term  "  Concholoffy/* — Conchology  *, 
as  a  branch  of  Natural  History^  treats  of  the  Mollusca 
or  that  great  division  of  invertebrate  animals  which  have 
•oft  bodies  and  an  organization  superior  to  that  of 
insects  and  only  infbior  to  thai  of  fishes.  It  properly 
comprises  the  study^  not  only  of  the  shell  or  outer  cover*- 
isg  of  the  mollusk^  but  also  of  the  whole  animal^ — ^al- 
though it  has  sometimes  been  used  in  a  more  limited 
aense^  in  contradistinction  to  the  term  ^'malacology/' 
which  has  exclusive  reference  to  the  soft  parts  of  the 
animal.  LumI  included  the  Mollusca  in  his  great  class 
Vermes — some  of  them  as  Vermes  Molhuca  and  others 
as  Verme$  Testacea ;  but  as  the  first  of  these  divisions 
comprised  a  very  heterogeneous  assemblage  of  inver- 
tebrate animals^  and  as  the  testaceous  Annelids  were 
united  with  the  latter^  the  classification  proposed  by  him 

*  Compoanded  of  two  Greek  words,  Kdyxn*  a  sbellflah,  and  \6yo9,  a 
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has  not  beeu  adopted  by  modem  naturatists.  Cuvier  was 
the  first  to  restrict  the  term  "  Mollusca''  to  its  present 
meaning.  Nearly  all  the  Mollusca  have  a  shelly  cover- 
ing, which  protects  either  the  whole  of  their  bodies  or 
the  more  important  organs.  Even  the  Nudibranchs  or 
Sea-slugs,  in  their  embryonic  state,  are  provided  with 
a  nnispiral  shell;  and  the  lAmacidcB  or  Land-slugs 
possess  a  shelly  plate,  which  is  imbedded  in  the  shield 
or  mantle.  The  term  *^  Conchology  *'  may  be  therefore 
considered  sufi&ciently  appropriate  to  express  the  nature 
of  this  science,  especially  when  the  original  meaning  of 
the  word  is  taken  into  account.  I  do  not  profess  to  be 
conversant  with  the  anatomy  and  morphology  of  the 
Mollusca;  and  I  must  refer  those  who  wish  to  study 
this  part  of  the  subject  to  the  admirable  treatises  of 
Cuvier,  Milne-Edwards,  Quatrefages,  Troschel,  Yon  Sie- 
bold,  Yrolik,  and  other  Continental  writers,  as  well  as  to 
those  of  our  own  equally  eminent  countrymen,  Owen, 
Gray,  Huxley,  and  Hancock.  A  complete  knowledge  of 
the  Mollusca  is  of  course  unattainable  without  such 
study ;  but  I  must  content  myself  with  having  made 
such  progress  as  time  and  opportunities  have  permitted. 

*'  Est  quadam  prodire  tenufl»  si  non  dator  ultra." 

Cwiformity  of  shells  with  their  inhabitants. — ^The  im- 
portance of  studying  all  the  parts  of  the  Mollusca  is 
undeniable,  and  especially  for  the  purpose  of  arranging 
them  in  generic  and  higher  groups ;  but  the  distinctive 
characters  afforded  by  the  soft  parts  alone,  which  have 
been  erroneously  termed  by  some  writers  the  ''  animal,'' 
cannot  be  much  relied  on  in  making  out  species.  Phi- 
lippi  has  completely  demonstrated  the  insuflSciency  of 
such  characters  in  the  case  of  the  genus  Bissoa ;  and  a 
careful  comparison  of  the  descriptions  given  in  the  fol- 
lowing pages  of  our  Land  and  Freshwater  Mollusca 
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oogkt  to  Batisfy  any  naturalist^  who  is  inclined  to  con- 
sider the  qnestion  in  an  unprejudiced  spirit,  that  the 
body  or  soft  parts  of  the  moUnsk,  taken  without  re- 
ference to  the  shell,  offers  an  extremely  slight  and 
▼ariable  criterion  of  specific  difference.    The  shell  of 
itself  generally  enables  the  conchologist  to  distinguish 
one  species  from  another,  without  regard  to  the  soft 
parts ;  and  as  the  latter  are  seldom  observable,  the  con* 
Tenieuce  of  such  a  mode  of  distinction  is  obvious.    It 
would  be  rather  difficult  for  a  malacologist  to  describe 
any  particular  kind  of  testaceous  mollusk  without  no* 
tidng  the  shell ;  and  for  the  same  reason  a  crab  or  sea- 
egg  would  not  be  easily  recognized  by  the  description, 
if  all  mention  of  the  carapace  or  test  were  omitted.  The 
shell  of  the  mollusk  may  be  in  some  respects  considered 
as  a  pseudo-skeleton,  serving  not  only  to  protect  the 
soft  and  tender  body,  but  also  to  keep  the  whole  frame 
together,  like  the  true  skeleton  of  any  vertebrate  animal. 
There  is,  besides,  an  intimate  connexion  between  the 
ihdl  and  the  tissues  of  the  body,  which  is  only  dissolved 
by  deadi  or  violence.    The  shell  is  (to  use  the  words  of 
Mr.  Searles  Wood)  ''part  and  parcel  of  the  animal  itself.'' 
I  am  aware  that  this  opinion  has  been  controverted  by 
hig^  authority,  and  especially  by  Dr.  Gray,  whose  valu- 
able contributions  to  the  sci^oioe  of  zoology,  in  many  of 
its  branches,  are  fiimiliar  to  all.     He,  at  one  time,  dis- 
turbed the  minds  of  geologists  as  well  as  students  not  a 
little,  by  a  statement  that  some  shells  which  were  per- 
fectly alike  were  inhabited  by  animals  so  extremely 
Hi^miUr  as  to  be  referable  to  very  different  orders  of 
Mollusca*.  This  8tatement,however,  he  afterwards  quali- 
fied to  a  considerable  extent  by  admitting  that,  ''in  the 
distinction  of  the  laiger  and  smaller  groups  of  Mollusca, 

«  PhiL  Trana.  1834,  p.  302. 
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the  characters  derived  fix)m  the  animal^  the  shell,  and  the 
operculum,  vhich  all  have  a  mutual  relation  to  each 
other,  are  of  equal  value  and  constancy/'  and  he  ob- 
served ''how  thoroughly  they  depend  on  each  other, 
and  what  excellent  and  permanent  characters  they  afford, 
both  separately  and  in  combination  with  each  other*/' 
Dr.  Gray  seems  now  to  be  quite  sensible  of  the  value 
of  conchological  characters,  as  nearly  the  whole  of  his 
numerous  genera  of  Mollusca  have  no  other  foundation 
than  the  shell.  I  believe  that  the  form  and  structure  of 
the  shell  will  be  invariably  found  to  correspond  with  the 
habits  and  wants  of  the  animal  which  produces  it.  The 
mechanical  principles  involved  in  the  construction  of 
shells,  and  the  adaptability  of  these  habitations  to  the 
uses  of  their  builders,  have  been  admirably  explained  by 
the  Bev.  Canon  Moseley,  in  an  essay  ''On  the  G^metri- 
cal  Form  of  Turbinated  and  Discoid  Shells,''  which  was 
published  in  the  'Philosophical  Transactions'  for  1888, 
and  to  which  I  would  invite  the  attention  of  my  readers. 
The  uniformity  of  the  laws  which  are  here  so  ably  ex- 
pounded, and  the  correlation  which  exists  between  the 
moUusk  and  its  shell,  exhibit  in  no  small  degree  the  in- 
finite wisdom  of  the  Creator  of  all  things,  thus 

"dimly  Men 

In  then  thj  loweit  works ;  yet  thaie  declare 

Thy  goodness  beyond  tliought,  and  power  divine !  " 

CephaUc  Mottusks  or  Univalves. — ^The  Mollusca  may 
be  considered  in  a  general  point  of  view  as  divided  into 
Cephalic  and  Acephalous,  and  their  shells  into  Univalves 
and  Bivalves.  The  former  arrangement  was  proposed 
by  Lamarck,  and  the  latter  by  his  predecessor,  Linn£, 
who  also  added  a  third  division — ^viz.  that  of  Multivalves, 
which  would  almost  be  warranted  by  the  anomalous 

*  Ann.  &  Ifag.  Nat  Hist.  Sept.  18d5,  p.  425. 
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organization  of  Teredo  and  Chiton.  All  these  divisions, 
how eyer,  are  dearly  artificial.  The  Cephalic  or  Cephalo- 
phorons  MoUusks  have  a  distinct  head,  and  nsnally  ten- 
tacles or  horns,  with  eyes  at  their  tips  or  base,  and  a 
foot  or  mxuKnilar  disk  for  crawling  or  floating.  A  few  of 
them  have  arms  for  swimming.  Some  inhabit  the  land, 
and  others  the  water.  The  Snail,  Whelk,  and  Cuttle- 
fish are  instances  of  this  kind  of  MoUnsca. 

Aeephala  or  jSJoafoe^.— Although  the  biyalTe  MoUusca 
have  no  heads  as  a  distinct  part  of  their  bodies,  they  are 
not  deficient  in  those  organs  of  outward  sense  which  cha- 
racterize other  Mollusca,  and  their  brain  is  as  largely 
developed.  Many  of  them  have  numerous  eyes  for 
seeing,  otofites  or  ear-stones  for  hearing,  filaments  for 
touching,  lips  for  tasting,  a  mouth  for  taking  in  their 
fix)d,  and  (according  to  some  physiologists)  also  an  organ 
of  smeU.  The  fry  of  the  Oyster,  Terebratula^  and  other 
bivalves,  which,  in  their  adult  state,  are  permanently 
attached  to  other  substances,  swim  about  freely,  and  are 
provided  with  distinct  eyes,  which  afterwards  disappear. 
An  the  Aeephala  are  aquatic,  and  respire  by  means  of 
gills,  Uke  fishes.  The  Oyster,  Mussel,  and  Cockle  are 
familiM'  examples  of  this  kind  of  Mollusca. 

Tumcata. — ^The  Tumeata  or  Ascidians  can  scarcely 
be  said  to  belong  to  the  Mollusca,  fitmi  which  they  differ, 
according  to  Milne-Edwards,  in  many  essential  par- 
ticulars, especially  air  regard  their  circulation  and  re- 
jnoduction.  They  appear  to  have  a  considerable  affinity 
to  the  Pohfzoa  (or  what  are  generally  called ''  Polypes ''), 
and  may  with  them  constitute  the  great  and  separate 
ckiss  of  Mottuseoidea.  Each  division  of  the  animal 
kingdom  has  so  many  points  of  resemblance  to  others, 
and  the  network  of  oi^anization  is  so  closely  inter- 
woven, that  it  would  be  very  difficult  to  define  any  one 
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class  by  characters  which  others  do  not  share  in  common 
with  it.  Mr.  Alder  is  at  present  occupied  with  the  snb- 
ject  of  the  British  Tmicata ;  and  it  will  doubtless  re- 
ceive from  that  talented  and  experienced  naturalist  the 
same  elucidation  as  was  bestowed  on  his  celebrated 
Monograph  of  our  native  Nudibranchs. 

Species. — I  now  venture  to  oflTer  a  few  remarks  on  a 
very  difficult  and  perhaps  insoluble  problem^  viz.  the 
nature  of  species.  The  difficulty  of  this  investigation  is 
greater  in  the  study  of  the  Mollusca  and  other  Inver- 
tebrata  than  in  that  of  more  highly  oi^anized  animals^ 
because  one  characteristic  element^  from  the  nature  of 
their  reproductive  system^  is  here  wanting  or  beyond  the 
reach  of  observation.  Nearly  all  the  land  MoUusca, 
the  habits  of  which  it  is  comparatively  easy  to  study^ 
have  both  sexes  united  in  the  same  individual ;  and  not 
even  the  aquarium  wiU  enable  us  to  make  those  experi- 
ments as  to  the  fertility  or  stenlity  of  hybrids  to  which 
such  importance  is  attached  in  the  discussion  of  this 
question  in  the  case  of  vertebrate  animals. 

The  forms  of  some  shells  appear  to  be  more  perma- 
nent or  capable  of  being  reproduced  without  any  modi- 
fication than  others.  The  SUurian  lAnffula,  which  claims 
the  precedence  of  all  Mollusca  in  point  of  antiquity,  is 
said  to  be  undistinguishable  from  an  existing  species ; 
and  its  mould  must  therefore  have  been  continued  frx>ni 
the  womb  of  time  to  the  present  day  without  the  slight- 
est change.  The  secondary  strata  contain  many  well- 
known  instances  of  a  similar  persistence  of  form,  espe- 
cially those  of  Terebratula  caput-serpetUis  and  some 
Foraminifera,  which  are  considered  by  competent  autho- 
rities not  to  differ  from  species  which  now  Uve  in  the 
adjacent  seas.  A  large  proportion  of  the  fossil  shells 
found  in  the  lowermost  of  the  Pliocene  strata   (or 
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'' Coralline  Crag '')  are  precisely  similar  in  every  respect 
to  the  recent  shells  of  species  which  bear  the  same  names 
and  still  survive;  and  it  is  impossible  for  the  most  critical 
species-maker  to  distinguish  one  from  the  other.  Even 
their  varieties  and  monstrosities  or  abnormal  forms  are 
still  repeated.  The  opinion  of  the  late  Professor  D^Or- 
bigny^  which  has  been  adopted  by  Agassiz^  that  all  tertiary 
species  became  eztinctj  and  that  they  are  only  repre- 
sented at  present  by  analogous  forms,  evidently  resulted 
from  a  preconceived  theory,  against  which  a  concordance 
of  fossil  with  recent  species  would  have  militated. 

Without,  however,  entering  into  an  abstruse  (and 
perhaps  useless)  inquiry  into  the  origin  of  species,  or 
how  frff  they  have  been  modified  during  any  period  of 
time,  however  vast,  by  external  circumstances  or  condi- 
tions, it  is  undeniable  that  certain  definite  forms,  called 
'^  species,''  exist,  and  that  they  constitute  more  or  less 
extensive  groups  of  individuals,  which  resemble  each 
other  as  well  as  their  parents  and  ofibpring,  to  the  same 
extent  that  we  observe  in  the  case  of  our  own  kind. 
These  groups,  to  deserve  the  name  of  species,  must 
be  distinct  from  others ;  because  if  any  of  them  are  so 
intimately  blended  together  by  intermediate  links  as  to 
make  the  line  of  separation  too  critical,  the  test  fails,  and 
a  subordinate  group,  or  what  is  called  a  "  variety,''  is 
the  result.  For  this  reason  it  is  indispensably  necessary 
to  compare  as  great  a  number  of  individuals  as  possible, 
and  especially  a  series  of  different  ages  and  sizes  com- 
mencing ab  ovo,  as  well  as  specimens  collected  from 
various  localities.  The  study  of  abnormal  or  monstrous 
forms  is  also  important  in  order  to  ascertain  the  range 
of  variation  in  growth.  By  such  investigations  a  crying 
abuse  of  the  present  school  of  natural  history  (an  ex- 
oeasive  multipUcation  of  species)   would  be  avoided. 
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juster  views  would  prevail  as  to  the  distmction  of  spe- 
cies, and  the  well-deserved  reproach  of  those  philo- 
sophers who  are  confirmed  in  their  denial  that  species 
have  any  real  existence  in  nature  by  the  notorious  dis- 
agreement of  naturalists  as  to  their  limits  would  thus 
cease.    There  is  no  judge  or  ''  arbiter  specierum; ''  and 
every  naturalist  is  at  perfect  liberty  to  follow  the  beat 
of  his  own  discretion  or  inclination  in  the  extension  or 
reduction  of  species,  subject  only  to  the  opinion  of  his 
scientific  compeers.     He  is  amenable  to  no  other  autho- 
rity.    Hence  arises  that  great  and  continual  diversitp^  of 
opinion  as  to  the  determination  of  certain  species  among 
naturalists,  whose  opportunities  or  experience  are  more 
or  less  great,  or  whose  minds  are  differently  constituted— 
the  nature  of  some  being  rather  analytical  and  of  others 
synthetical.    The  same  remark  of  course  applies  to  the 
distribution  of  species  into  genera,  and  of  these,  again, 
into  families  and  higher  groups  or  sections*    To  a  oeor- 
tain  extent  all  classification  is  artificial  and  arbitrary; 
but  the  necessity  for  some  arrangement  aS  the  kind  is 
obvious,  considering  the  immense  number  and  variety 
of  objects  to  which  some  name  or  symbol  of  distinction 
must  be  given  for  the  sake  of  those  who  pursue  or  study 
any  branch  of  natural  history.     Systems  of  dassificaticHi 
are  as  indispensable  to  a  naturalist  as  tools  to  a  work- 
man.   This  necessity  of  science  equally  applies  to  the 
discussion  of  the  interesting  question  as  to  the  origin 
and  mutabihty  of  species,  which  in  the  absence  of  such 
data  could  not  be  satis&ctorily  conducted. 

Varieties. — Besides  species,  and  holding  a  subordinate 
rank  to  them  in  the  great  host  of  Nature's  works,  are 
certain  forms  called  "  varieties,'^  which  are  not  less  defi- 
nite, but  more  difficult  to  separate  bora  the  tyjocal  or 
specific  forms.    They  are  ofibhoots  of  species,  and  origi- 
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nate  in  some  peculiarity  of  cKmate^  situation,  composition 
of  the  soil  or  water  which  they  inhabit,  the  nature  or 
supply  of  food,  and  various  other  conditions.  The  cha- 
lacters  by  which  they  usually  differ  from  species  consist 
of  size,  comparatiTe  proportions  of  different  parts,  colour, 
and  degree  of  sculpture ;  and  the  investigation  of  forms 
thus  changed  or  modified  is  often  extremely  perplexing. 
Some  species  are  more  liable  than  others  to  variation ; 
and,  as  might  be  expected,  the  tendency  to  variation  is 
greater  in  those  species  which  most  abound  in  individuals, 
by  reason  of  their  oflSering  a  wider  scope  of  observation 
to  the  naturalist.  Varieties  are  of  two  kinds,  perma- 
nent and  local.  The  former  are  called  ''races,''  and 
have  many  of  the  characters  of  true  or  typical  species, 
with  which  they  associate.  Great  experience  and  good 
finth  are  essential  to  the  investigation  of  this  experu 
memtium  erucis;  and  the  only  reliable  test  of  distinction 
between  species  and  races  appears  to  be  the  discovery 
of  intermediate  forms.  In  the  absence  of  such  discovery 
We  may  proceed  to  classify, — although  after  all  we  must 
not  lose  sight  of  the  great  probability  that  all  species, 
and  even  higher  groups,  may  have  originally  descended 
from  races  or  permanent  varieties,  and  these  again  fit>m 
local  varieties.  The  latter  are  more  readily  distinguished 
from  species  and  are  never  found  associated  with  them. 
I  believe  it  may  be  now  considered  a  well-established 
rule,  that  aU  distinct  groups  of  individuals  living  toge* 
fher  and  having  a  common  feeding-ground,  and  which 
are  not  connected  or  blended  with  each  other  by  insen- 
BtUe  gradations,  nre  primd  facie  entitled  to  the  rank  of 
species.  A  contrary  opinion  used  formerly  to  be  enter- 
tained by  some  naturalists;  and  it  was  not  unusual 
to  found  a  claim  to  specific  distinction  on  the  fact  that 
the  spedmens  thus  distinguished  did  not  occur  with  the 
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species  firom  which  it  was  proposed  to  separate  them. 
They  apparently  forgot  that  the  very  difference  of  locality 
or  habitat^  with  its  accompanying  conditions^  caused  the 
variation  in  question. 

Monstrosities. — ^These  abnormal  forms  of  shells  are 
frequently  repeated,  and  even  appear  to  be  hereditary; 
and  it  is  not  easy  at  finrt  to  distinguish  them  £rom  varie- 
ties. Both  are  probably  owing  to  an  irregularity,  or  an 
excessive  or  defective  power,  of  secretion  in  the  mantle 
of  the  animal.  The  monstrosity  seldom,  if  ever,  occurs 
in  the  first  stage  of  growth ;  and  the  examination  of  the 
top  whorls  or  apex  of  a  univalve,  or  of  one  of  the  beaks 
of  a  bivalve  (being  in  each  case  the  nucleus  of  the  shell), 
offers  a  good  criterion  to  distinguish  monstrosities  firom 
species.  The  normal  or  regular  form  becomes  distorted 
at  a  subsequent  stage  of  growth,  instead  of  pursuing  the 
usual  course  of  formation. 

Reversed  shells, — ^Among  the  numerous  cases  of  mon- 
strosity to  which  the  MoUusca  are  liable,  by  reason  of 
their  comparatively  simple  organization,  none  is  more 
remarkable  than  the  reversed  turn  and  position  which  the 
spire  of  univalve  shells  and  the  valves  of  some  Acephala 
not  unfirequently  assume.  The  twist  of  the  spire  in 
univalves  is,  with  a  few  exceptions,  dextral  or  firom  left 
to  right,  the  shell  being  placed  with  its  spire  towards 
the  observer  and  its  mouth  downwards.  K  the  shell  is 
held  in  this  position  before  a  mirror,  the  spire  wiU  of 
course  appear  to  be  sinistral  or  turning  firom  right  to 
left,  which  is  termed  ''reversed.''  This  phenomenon 
occurs  in  most  species  of  MoUusca  which  have  spiral 
shells ;  but  it  is  more  rare  in  some  than  in  others.  In 
certain  genera  the  shell  is  naturally  reversed;  and  a 
dextral  spire  becomes  the  exception  or  monstrosity.  In 
a  few  species  the  spire  is  as  fi^uently  sinistral  as  dex- 
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traL  The  diTection  of  the  spire  is  attended  by  a  cone- 
qpgnding  change  in  the  position  of  those  organs  of  the 
.limal  which  «re  iisoaUy  pbced  on  one  purticular  side; 
and  it  may  be  compared  to  the  case  of  a  man  having 
faiB  heart  on  the  right  and  his  hmgs  on  the  left  side  of 
his  body.  The  stmctore  of  a  mollnsk  is^  however^  not 
so  complicated;  and  the  consequence  of  such  a  reversal 
in  the  position  of  its  oq^ans  is  probably  not  very  import- 
ant to  its  economy.  One  cnrions  case  of  this  kind  of 
malfiirmation  is  worth  notidng.  During  the  deposit  of 
that  part  of  our  upper  tertiary  strata  which  is  cfdled  the 
''Bed  Crag/'  nearly  all  the  specimens  of  the  almond 
whelk  {I\i9U9  antiquug)  appear  to  have  been  sinistral  or 
reversed^  dextral  specimens  being  comparatively  very 
scarce  in  this  formation.  The  same  species  still  exists 
and  is  common  in  our  seas ;  but  the  proportion  of  dex- 
tral to  sLoistral  specimens  is  at  present  exactly  the  con- 
trsiy  to  what  it  was  in  the  Crag  epoch — ^the  former  being 
now  the  rule  and  the  latter  the  exception.  Areveisedspe- 
dmen  in  a  recent  or  fresh  state  is  worth  half  a  sovereign ; 
while  dextral  specimens  may  be  had  at  any  street  stall 
(with  the  fish]  at  the  rate  of  four  for  a  penny.  A  few 
bivalve  species^  which  have  one  valve  larger  than  the 
other  and  are  therefore  called  inequivalve,  have  also 
their  shells  occasionally  reversed^ — ^their  right  or  left 
valve  being  the  largest^  contrary  to  the  usual  rule  in 
these  species. 

In  the  prosecution  of  any  inquiry  into  the  nature  of 
species  or  varieties^  or  as  to  whether  there  have  been 
any  special  or  successive  creations  since  this  world  was 
ealled  into  existence  by  the  fiat  of  its  Great  Creator,  I  do 
not  believe  that  it  can  have  any  irreligious  or  sceptical 
tendency.  Holy  Scripture  is  not  a  work  of  natural  his- 
tory^ and  it  is  silent  on  the  subject  of  this  investigation,  t 
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As  Dr.  Carpenter  has  well  observed,  in  his  Researches 
on  the  Foraminifera *,  ''The  creation  of  any  organism 
seems  to  me  just  as  much  to  require  the  exertion  of 
Divine  Power  when  it  takes  place  in  the  ordinary  course 
of  generation,  as  it  would  do  if  that  organism  were  to 
be  called  into  existence  de  novo;  the  question  being  in 
reality  whether  such  exertion  takes  place  in  the  way  of 
continuous  exercise  according  to  a  settled  and  compre* 
hensive  plan,  or  by  a  series  of  disconnected  efforts." 

Synonymy. — Although  the  prevalent  habit  of  mnlti- 
plying  species  is  much  to  be  deprecated,  an  equal  amount 
of  injury  has  been  done  to  the  cause  of  science  by  the 
unnecessary  addition,  &om  time  to  time,  of  fresh  names 
for  species  which  had  been  previously  described;  the 
consequence  of  which  is  that  an  overgrown  mass  of 
nomenclature  encumbers  moat  works  on  natural  history. 
For  our  common  Cockle  and  its  varieties  no  less  than 
sixteen,  and  for  the  Oyster  fourteen  different  names 
have  been  given  by  British  and  Continental  writers;  a 
genus  of  minute  shells  {Odostofnia)  has  received  firom 
various  conchologists  twenty  different  names ;  and  in  an 
essay  of  M.  Bourguignat  on  the  species  of  Pisidium  (a 
small  freshwater  bivalve)  the  synonymy  of  P,  amnicum 
comprises  eighty  specific  names  and  extends  over  more 
than  five  octavo  pages.  The  student  may  well  stand 
aghast  at  this  fearful  array  of  names,  which  bewilder  him 
and  obstruct  his  entrance  into  the  portals  of  the  edifice 
of  natural  history  !  This  redundancy  of  names  for  the 
same  object  has  partly  arisen  from  the  want  of  inter- 
course which  naturalists  of  this  and  other  countries 
experienced  formerly,  and  especially  during  that  chronic 
state  of  international  warfare  which  so  long  debarred  us 
from  any  communication  with  foreigners.     Such  an 

*  FhiL  Traiu.  toI.  d.  p.  570. 
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unfbrtimate  state  of  things  certainly  retarded  scientific 
progress  in  Oreat  Britain  to  a  very  great  extent;  and 
the  firiendly  sympathy  which  now  exists  hetween  the 
natoralists  of  all  cotintries  cannot  be  sufficiently  ap- 
preciated. In  one  sense  the  multiplication  of  species 
and  addition  of  synonyms  are  convertible  terms ;  and 
diat  is^  where  local  varieties  have  been  described  and 
raised  to  the  rank  of  species.  This  evil  it  is  impossible 
to  prevent ;  but  as  science  does  not  march  "pede  claudo,^* 
but  regularly  and  steadily^  it  is  to  be  hoped  that  each 
succeeding  year  will  bring  with  further  discoveries  the 
occaraonal  publication  of  monographs  by  experienced  na- 
turalists^ so  as  gradually  to  rectify  this  crying  evil.  The 
introduction  to  the  '  Flora  Indica/  by  Drs.  Hooker  and 
Thomson^  contains  a  valuable  remark  which  deserves  the 
attention  of  zoologists  as  well  as  botanists^  viz.^  '^  The 
discovery  of  a  form  uniting  two  others^  previously  thought 
distinct^  is  much  more  important  than  that  of  a  totally 
new  species^  inasmuch  as  the  correction  of  an  error  is  a 
greater  boon  to  science  than  a  step  in  advance.^' 

Nomenclature, — Very  often  the  longest  and  most  un- 
pronounceable names  have  been  bestowed  on  minute 
and  almost  microscopic  species.    When  the  student  meets 
with  such  names  as  Cerithiopsis  tubercularis  and  ffmalo^ 
gyra  nitidissima,  he  is/bcarcely  prep^g^to  find  that  one 
of  the  objects  desi^ated  by  these  more  than  sesqui- 
pedalian words  is  scarcely  more  than  a  quarter  of  an 
inch  in  lengthy  and"  that  the  other  is  only  about  one- 
fifteenth  of  an  inch  in  diameter  I    There  is,  however,  no 
way  of  preventing  this  abuse  of  language  for  scientific 
purposes,  except  by  making  a  new  coinage;  and  this 
would  be  attended  with  more  inconvenience  to  naturalists 
in  the  substitution  of  new  for  old  and  familiar  names, 
than  in  the  retention  of  a  few  long  words. 
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The  general  rule  is  not  to  alter  the  name  which  has 
been  first  given  to  ^xlj  species^  in  order  to  establish  a  con- 
ventional right  of  priority  and  to  prevent  confusion.  But 
this  rtde  is  not  without  an  exception— especially  where 
the  (Miginal  name  has  been  accidentally  misspelt,  either 
by  the  author  or  printer.  Thus  **  SueMeme  ^  has  been 
properly  changed  to  iStodcvm  \  and  ^^Syndosmya ''  ought 
to  be  replaced  by  Sgndesmia,  Such  trivial  corrections 
are  necessary  in  the  wovks  of  our  best  authcups;  and  in 
those  which  have  largely  benefited  t^e  cause  of  sdenoe, 

"  non  ego  paucis 

Oflbndar  maculU,  qwa  aut  incuria  fhdit 
Ant  kuDiiiui  param  oant  natartk'* 


CHAPTER  11. 

OUGAmZATlOV  AM)  HABITS. 

RKPBOOUCZ^TX  ST8XBK. — FECXJNPITr. — HT3RII)I8M. — PB0ORE8SITS 

DEVELOPMBKT. — OBOAira  OF  SIGHT — HEABD^a — SHELL LOCO- 

HOnON. — ^POOD. — 8IZB. — ^HABITAT. — CAB»   OP  TOUNO. — 80CIA- 

BILITV.-^JBSTrrAriOK  Airi)  HIBfiBKArtOK. KB9I8. HOBKB  OF 

ATTACK   AJin>    BXFBXCB. REBBWAJL  OiF  PABT8. — PHOSPHOBES- 

CEWCB. — PKBPOBAXDra  P0WEB8, — OCCASIONAL  APPEARANCE  AND 
DISAPPEARANCE. TENACITY  OF  LIFE. AGE. RfeSTTM^. 

ReprodnctwB  spstem.^^The  modes  of  propsgition 
among  the  Mollusca  are  various.  In  the  case  of  nni* 
valves^  many  of  them  {e.  ff,  the  Whdk  tribe)  have  distinct 
sexes^  and  are  what  botanists  term  ^'  dioedous  ;*'  while 
most  of  tiie  land^snails  are  nearly  '^  monoecious/'  each 
inditidual  being  at  the  same  time  male  and  female,  but 
incapable  of  fertilizing  itself.  Some  of  these  even  change 
their  sex  at  different  periods, — ^the  Valvatidm  being  at 


II.]  INTRODUCTION.  XXV 

first  male  and  afterwarda  becoming  female.  In  the  caae 
of  the  Conchiifera  or  biyalyes^  they  are  probably  all 
strictly  ''  monoedona ''  and  fertilize  themselTes,  It  was 
at  one  time  supposed  that  the  Oyster  and  freshwater 
Mussel  were  exceptions  to  this  rule^  and  that  some  in- 
diiiduals  were  male  and  others  female;  but  the  re- 
searches of  Davaine^  Moquin*Tandon^  and  other  able 
I^ysiologiats  have  disproved  this  idea*.  The  external 
Qiganization  of  the  Conchiferay  as  well  as  the  complete 
isdation  of  the  Teredin^  and  many  other  kinds  from  all 
intercourae  with  each  other  during  the  whole  of  their 
lives,  would  make  it  very  unlikely  that  they  are  of  dif- 
ferent sexes.  Some  of  the  Mollusca  are  ovoviviparous, 
the  e^a  bdng  hatched  within  the  body  and  the  fry  ex- 
cluded in  a  perfect  form.  This  is  the  case  not  only  with 
'^moncBcious''  kinds  (such  as  ^nodon/a  and  Kellia),  but 
also  with  some  snails  {HeUx  rupestris  and  Pupa  unUnU- 
cata)  and  even  with  ''  dioecious ''  kinds,  such  as  Paludina 
and  certain  spedea  of  Xi/Zorina.  Some  particulars  will  be 
found  in  the  following  pages  with  r^ard  to  the  amours 
of  the  laud  and  freshwater  snails ;  and  much  more  might 
be  said  on  this  curious  subject.  The  tender  passion 
seems  to  take  up  much  of  their  time  and  attention.  M. 
Tnrpin  has  observed  a  pair  of  the  common  garden*snail 
(HeUx  aspersa)  engaged  in  love-making  for  the  space  of 
more  than  ten  hours ! 

Feetmdiip. — The  extreme  fertility  of  some  moUusks  is 
not  exceeded  by  that  of  fish.  It  has  been  estimated  that 
the  oyster  spawns  annually  at  least  three  millions.  Ac- 
cording to  C.  Pfei£fer  the  gills  of  a  freshwater  mussel  of 
moderate  siae  contaili  at  least  400,000  eggs ;  and  Jacob- 
son  has  given  a  much  higher  figure  (two  millions)  for  the 

*  See  also  Hancock  "  On  the  Organixation  of  the  Braekiopoda,"  Phil. 
Tnoa.  vol.  cxbriiL  p.  816. 
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product  of  a  large  indmdual  of  this  kind.  If  this  rate 
of  increase  were  unchecked^  our  seas  and  rirers  would  lu 
a  comparatively  short  time  (reckoning  geologically)  be 
filled  up  with  the  remains  of  eheU-fish* 

Hybridism. — ^Aithough  many  sunnises  have  fix>m  tiaae 
to  time  been  hazarded  as  to  the  production  of  abnormal 
forms  of  Mollusca  by  means  of  an  uimatnral  union  bei> 
tween  individuals  of  different  species^  the  only  direct 
experiments  or  observations  that  a]^ar  to  have  been. 
published  on  the  subject  have  been  made  by  French 
naturalists.  M.  Gassies^  in  his  descriptive  Catalogue  of 
the  Land  and  Freshwater  MoUufi(ca  found  near  Agen, 
mentioned  several  cases  of  what  he  called  *^  aocouple- 
ments  adulterins/^  which  he  had  observed  between  in- 
dividuals of  Helix  virgata  and  H.  Pisanfj^  as  well  as 
between  those  species  and  Buliwm  decoUatv^^  M.  Gassiea 
enclosed  the  snails  during  a  thunderoto(nn  in  a  vessel 
covered  with  metallic  gauze ;  and  hc^  believed  that  the 
electricity  with  which  the  air  was  then  charged  induced 
the  unnatural  luiion.  Great  care  appears  to  have  been 
taken  to  prevent  any  error  in  the  result,  by  selecting 
individuals  which  had  not  been  previously  fertilized  and 
keeping  them  after  fecundation  separate  ftom  any  others. 
The  product  of  these  unions  was  as  follows.  The  young 
of  ff.  Piwna  had  perfectly  white  sheUs, — ^their  mother 
having  the  usual  coloured  bands ;  and  the  young  of  H. 
mrgaia  had  shells  of  a  darker  colour  than  that  of  their 
mother.  In  the  other  case,  the  product  of  the  Helices 
which  had  been  couided  with  the  BuUmm  was  varions. 
Many  had  shells  which  were  almoqt  8calan6)rm;  the 
shells  of  others  were  pyramidal;  but  the  greater  part  of 
them  had  shells  exactly  like  that  of  their  mother.  The 
product  of  the  Bulimus  did  not  differ  from  their  maternal 
form.    M.  Gassies  had  also  observed  the  product  of  a 
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Organs  oftiffU^-^The  eyes  of  a  Cuttle  are  moreperfeot 
than  thcHse  of  many  kinds  of  fish ;  bui  tike  so-called  eyes 
of  lancUsnails  are  supposed  to  be  only  aigans  of  tottcb 
and  not  of  viauxx,  although  endued,  with  a  groster  sensi- 
bility than  the  tentacles  whish  sappK^rt  tfaem«  The 
coloured  bulbs  whidbb  firinge  the  mantle  of  a  Scallop  are 
also  called  eyes;  but  th€»r  stmcture  is  very  simple. 
According  to  Mr.  Lea^  several  kinds  of  Unio  aro  sensi- 
tive to  light  These  organs  axe  entirely  wanting  in  many 
of  the  MoUuaoa^  and  6  vea  in  some  speeieB  of  g^aiera  which 
nsually.have.eye$v 

Heanngf^'kQi  the  Peotimbranflb  Mc^usca  the  contenlB 
of  the  audi/bory  (capsules  cc»ifiist  of  sphmcal  ear<4fc»ies, 
which  m  every  respect  buti  that  qC  form  are  similar  to 
the  otolites  ol  tfishes*  In .  the .  Fuhnonobvanoh  McUuaca 
th^  are  called  octoconia  and  oonmt  of  a  chalky  pnlp^ 
which  is  separably  into  miaoiute  elUpticil  grsmiles* .  Fr^y 
has  observed  oorgsos  of  .beajris^  iu  many  of  the  land 
andiresbwater ^Mdluaca^  both  imivalve  and  Uivslve.  He 
counted  as  ]naiiy>  ^  SOO  otolites  ctf  dj^erent  sises  in  one  of 
the  auditory  yessela  (<^  whioh  ithere  were  two)  in  an  adult 
snail'  In  Sph^usfn  ifxt  Cj/das)  e$eh  individual  appears 
to  have  never  mere  than  a  single  otolite.  He  believes 
that  these  bodies  are  fonaaed  by  a  subdystaUization  of 
the  liquid  contaitned  in  the  audiUxry  vessdbs* 

SmeU.'^ln  the  HelUid^^  or  Ifind^snaUsi  this  sense  is 
supposed  to  lie  in  the  bulbs  which  surmount  their  ten- 
tacles. It  is  probable  that  the  carnivorous  or  aocqdiagous 
MoUusks  have  the  power  of  scenting  out  their  prey  or 
food.  Quantities  of  the  common  '' almond-whelk ''  of 
dealers  in  sh^-Jfeih  {Fnuma  antiqimff^  axe  procured  on 
the  Cheshire  coast  by  the  fishermen  plaebg  a  dead  dog 
on  the  sands  at  low«water  mark  during  spring  tides. 
The  bait  is  then  completely  covered  with  stonesj  which 
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are  piled  np  ISke  a  <i$mL,  partly  to  pre^nt  the  earcase 
Mag  eanied  «way  by  the  tide,  and  alaa  beeauae  the 
tdiermen  have  a  scruple  iLbcmt  gating  ahell-iiah  vhich 
hate  been  ftd  on  mieh  cairiOD.  On  tiie  neftt  turn  of 
the  tide  thd  heap  of  stouea  is  visitad  and  the  whelks  are 
fimnd  mi  the  surfiioe  m  great  numbers^  having  been 
qipavently  attracted  by  the  smell  of  the  bait^  bat  nnaUe 
to  get  ad  it. 

lM»mi>tkm^^^Tht  methods  faj  which  MoUuaea  move 
fiom  plane  to  place  are  exceedingly  varied.  Most  oni- 
valves  crawl  on  the  lower  part  or  disk  of  a  laiPge  fleriiy 
erg&n^  which  is  the  homologne  of  a  foot  and  sv^ports 
d^  body.  TheMelampiig naes  this  organ  in  an  unusual 
way,  by 'first  plsnti^  the  front  half,  Kke  a  calerinUar, 
sBid  then  drawing  np  to  it  the  other  half,  and  repeating 
ihia  altowrte  itovemeat  in-  a  fashion  called  ^'looping/' 
The  celebvaited  Ftiefneh  natafahsty  Adanson,  gave  that 
genus  the  naime  of  Ptdip€i  cm  accomit  of  this  peeuliarity . 
Many  of  tiie  aquatk  univalves  can  awitn,  w  rather  creep 
nndemealh  the  sur&c^  of 'the  Water,  the  position  of  their 
bodiee  being  revenMSd,  with  4Jie  ^pdint  of  ^e  sheB  down- 
wasda.  A  few  of  the  bivaiv^  (e.  jr^  speeies  of  Lepton 
and  €faletmma)  sometiiMs  walk  alboot  with  their  valves 
spread  oiit  like  Ae  cover  of  a'  book-when  left  bn  ihe 
table  by  an  untidy  peiMn/  TheOatltoi  and  Pteropods 
swim  as  rapidly  as  fishes,  but  in  k'  didferent  manner — 
via.  by  tldcing  in  andeixpelfingby  thesms  of  their  mantle 
snooesaov^  vohunes  of  water,  to'<is  oontinnally  to  propel 
thunn  onwards.  Oab  kind  of  Cattle  ii^  said  even  to  pos- 
sess the  faculty  of  flj^ing,  wttd  to  dart  for  a  eonsiderable 
distance  ont  of  the  water  throogh*  the  air  like  a  flyings 
fish.  Most  of  Ae  Aeepkalao^  bival'ves  htaive  a  tdngue- 
riiaped  oi^n  of  progresskm,  which  is  muscular  and 
earti^em^ 'fl^dble.    By  tneaoto  of  Ihis  kind  of  foot  the 
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Cockle,  Bazor-fish  {Solen),  aud  other  kinds  bturoir  in 
sand  and  mud.  The  Scallop  and  Lima  fill  their  bodies 
with  water,  and  then,  suddenly  collapsing  and  dosing 
their  valves,  execute  a  series  of  leaps  or  jerks,  by  which 
they  can  traverse  a  considerable  distance,  aldiough  in 
an  irregular  course.  Certain  small  bivalves  {Sphanum 
and  KeUia)y  while  floating  on  the  surface  of  the  water, 
spin  filaments  which  serve  to  moor  them  and  prevent 
their  bebog  drifted  about.  Several  kinds  of  slug  secrete 
glutinous  threads  by  which  they  suspend  themselves 
from  trees  and  either  remove  frcMsi  one  branch  to  another 
or  drop  safely  to  the  ground.  Thus  it  will  be  seen  that 
the  Mdlusca  partake  of  all  the  modes  of  locomotion  pos- 
sessed by  other  animals — ^thatili^  eon  walk  like  quadra* 
peds,  fly  like  birds,  crawl  like  serpents,  swim  like  fishes, 
and  even  spin  threads  like  spiders. 

The  aoti(m  of  creeping  in  a  snail  is  performed  by  the 
close  appression  of  its  foot  to  the  substance  over  which 
it  moves,  as  well  as  by  musetdar  force. '  Any  unevenness 
in  the  surface  to  be  traversed  is  filled  up  by  Mds  of  the 
foot,  which  is  extremely  flexible.  This  action  may  be 
compared  to  the  apj^eation  of  <me  piece  of  flat  glass  to 
another.  Musical  sounds,  res^nblilig  those  which  are 
given  out  by  the  Eolian  harp,  may  be  observed  on  a  dry 
summer  evening  by  patting  a  garden-snail  to  crawl  out- 
side  a  window;  udd  this  j^enomenton  has  frightened 
many  a  timid  or  supeivtitious  person,  who  could  not 
imagine  whence  these  mysterious  sounds  proceeded.  A 
curious  calculation  was  made  by  Mr.  Thomas,  an  Ameri- 
can conchologist,  as  to  the  rate  of  a  snail's  pace.  He 
found  that  it  takes  16  days  and  14  hours  for  a  moderately 
£ast  snail  to  do  a  mile. 

Foocf.'^By  far  the  greater  part  of  t^  Mollusoa  am 
zoophagous  or  animal-eaterB.   The  food  of  the  Aoephaki 
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conaieXB  at  bjinaria  and  other  ammalculesj  which  are 
ooaTejred  to  their  mouthsy  by  an  action  ajAalogoua  to 
that  of  snctioBj  through  the  inhaUut  tube  or  the  outer 
fohla  of  their  Joaotle,  The  Buccitmm  or  whelk  tribe  prey 
upaa  other  mcdlusltt  (eapecnaUy  bivalvea)  by  driUiug 
holes  in  their  aheUfl  with  their  proboeci«j  which  is  armed 
wiili  a  fi»nmidaUe  apparatua  of  teeth.  The  whelka  are 
abo  very  trouUcaome  to  fish^EUKen,  being  often  found 
aachiug  and  aticking  to  the  bait  when  the  lines  are  taken 
np.  Numbers  of  them  may  be  caught  in  lobat^-pota 
baited  with  fiah  or  pdeat^if  laid  down  on  a  sandy  instead 
of  a  rocky  ground*  Most  of  the  littoral  univalvea  feed 
on  aea-weed.  Tl^  eomaaon  limiiet  forms  by  means  of 
its  foot  a  shallow  excavation  in  the  rock*  When  the 
tide  retuma  it  goes  out  to  its  pasture,  browsing  like  an 
herbivorous  quadruped ;  and  it  returns  to  its  hole  when 
the  tide  retires.  Tbe  track  left  by  its  graaing  on  the 
submarine  vqjetatkm  which  elothes  the  adjoiaing  rock 
is  very  pece^tible  and  is  sometimea  tortuoua  or  mazo- 
hke.  Land  and  fineabirater  snaUa^  aa  well  as  sluga,  are 
for  the  most  part  herbivorous^  aa  gardenera  know  to 
their  coat  in  the  former  casej  but  some  of  tibem  also 
devour  animal  matter,  and  a  few  are  canuibals*  The 
food  of  tibe  Te$taeella  consiate  almoat  exdhisively  of 
living  earthwoorma;  and  a  full  aixxmnt  of  its  camivoroua 
and  vcoracioua  propenaitiea  will  be  found  in  this  volume. 
Snails  have  been  taken  with  inaects  in  their  mouths, 
which  th^  were  swallowing  by  degrees ;  and,  accord* 
ing  to  M.  Bonnafimx,  the  Helisf  tupena  has  been  known 
to  perforate  birds'  ^gs  ui  deserted  nests,  in  order 
to  foed  on  their  contents.  The  number  of  eorved  si* 
liceous  teeth  which  arm  the  tongues  or  Kngual  platea 
of  snails  is  prodigious  (amounting  in  some  species  to 
many  thousands),  being  arranged  in  several  rows.    Some 
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of  tke  marine  Molliuca  are  parasitic,  or  live  upon  the 
Becretions  of  oAer  animalB.  Among  the  bivalves  Mtm^ 
tamia  mAstriata,  and  among  the  nnivahea  Stjf lifer  7Vr- 
imd,  are  instances  of  these  pairasitio  habits. 

jS&re.^-This  appears  to  depend  on  1^  supply  of  food  ; 
and  it  is  probable  that,  owing  to  the  vast  shoals  of  m<d- 
Insk-eating  fish  which  aboimd  in  the  nordncm  seas,  the 
shell^ofish  there  are  thinned  to  sudi  an  extent  thai  thd 
fortanate  survivors  have  a  proportionally  laiger  share  of 
food  than  those  which  inhabit  southern  seas,  where  both 
spbAeM  and  individuals  are  move  numerous.  Northern 
MoUusca  are  generally  larger  than  those 'Of  the  same 
species  fiom  Ihe'South'^.  The  same  law  is  observable 
with  regaxd  to  cultivated  £ruits,«^tfainning  being  resorted 
to  for  the  purpose  of  reducing  the  number  and  in- 
creasing the  siae  of  those  which  are  allowed  to  remain. 

Habitat^-^Ebere  is  probably  not  a  square  foot  of  land, 
either  in  a  cultivated  or  uncultivated  state,  or  co* 
vered  with  fresh,  brackish,  or  salt  water,  that  is  not 
inhabited  by  Mollusoa  of  various  kinds.  Trees,  herbage, 
and  8ea«-weeds  are  the  chosen  stations  of  many  sorts, 
for  the  sake  of  the  shelter  or  food  which  they  afford ; 
and  even  our  cellars  and  kitchens  are  not  free  from 
them.  Some  lii^  only  in  the  ocean,  and  never  approach 
land  unless  when  driven  on  shore  by  the  winds  and 
waves.  These  are  called  '*  pelagic.^'  Among  them  are 
the  l4mihina,  or  "  Uue^naU,^^  and  a  few  small  Ptero* 
pods,  which  are  occasionally  found  in  our  seas.  The 
former  is  provided  with  a  celluhr  apparatus,  by  ^diich 

*  See  also  Draparnaud  (TabL  MoIL  p.  S5)  as  to  the  comparative  sise 
of  land  ahells  inhabiting  the  ICorth  and  Sooth  of  France.  **  Le  dimit 
infloe  beaaoonp  mir  Ia  grandeur  des  indindns.  Ches  les  MblkuipiMi 
oomme  chee  les  Monsses  et  nn  grand  nombre  d'autres  plantes,  la  isdme 
espto  aoquiert  un  Tolume  d'autant  moindre,  qu'elle  habite  dans  un  pays 
plus  ehand." 
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it  is  enabled  to  keep  afarogrBin  afloatin^  pontian  on  the 
miif»oe  of  the  watery  irith  the  pouit  or  spire  ef  its  shell 
downwanhty  and  which  appsgatns^ilso  8er^|ae  a  indus 
for  its  spawns  A  descsripfeioa  of  this  canons  appendage 
or  *'  float/^  as  wbH  sa  of  die  eqnslly  remarkahle  habits  of 
the  lanihinOy  will  be  fijund  in  its  proper  pbioe.  The 
Pteropoda  have  feet  hke  wiiigs>  and  flatter  tbcongh  the 
water  like  bntteifliss.  ISiey  have  eonieal,  and  some- 
times  spiral^  sfaeUs  sa  fiagile  snd  traaepsvent-  wa  the 
finest  bk>wn  glass. 

Core  ^f  youngf-^lAwaj  of  the  hmlve  Molfaiaca^  inha> 
biting  the  sea  sa  well  astfiedi  water  (e»g»  TsfMb  snd 
Anodonim),  retain  fiir  sonie  time  their  flry^  afier  being 
eseluded  Irom  the  Qgg,4n  the  folda  of  their  mantle,  this 
being  in  some  degtee.  aa  analogons  proiosicn:  to  that 
which  is  pooBessed  \xf  the  marsupia]:  qnadrapeds.  1^ 
eonunon  Limpet  and*  same  kinds  of  Pupa  (small  land- 
snails)  hare  also,  bean  obserred  to  oaorvy.  about  their 
yonng^  tike  fomer  within  tbe^  fblds  of  its. foot,  and)  the 
latter  attached  to  die  shells  of  their  Mother.  These 
esses  of  MoUnsean  smspTi^  are  nearl  j  as  wondeiful  as 
any  whieh  hate  been  addaeed  in>  aeooants  of  much  more 
highly  oi^anised  snamals.  ■ 

SoctaMt/y  .«-tAJithoiigh  many  of  the  Molknoa  are  gre- 
gsrions  and  assemble  togeth^  on  the  same  iieeding- 
gronnds,  it  does  not  appear:  that  they  ^ver  associate  for 
a  ccmunon  object,  like  be^  ok  ants.  Each  PkolaH  and 
Teredo  makes  a  hole  for  itself^  and  although  the  oom* 
mon  garden*snail  oftoi  foatens  itself  to  the  shell  of  its 
companion,  when  they  hibernate  and  form  dusters^  a 
smooth  stone  or  any  other  olyect  is  used  for  the  same 
purpose. 

JSstivation  and  Hibemaiion. — ^Many  animals  in  a  state 
of  nature  have  their  periodical  seasons  of  repose,  espe* 

&5 
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dally  in  the  winter  when  there  is  a  deficiency  of  food. 

For  this  reason  it  may  be  supposed  that  aU  the  Mol- 

lusca  hibernate;  and  we  know  that  the  land»«nail8  in 

this  country  have  such  a  habit.    Most  of  them  bury 

themselves  in  the  ground^  or  nestle  in  the  crevioes  of 

rocks^  under  the  bark  of  trees^  or  even  in  the  hoUow 

stems  of  the  larger  umbelliferous  plants.     They  also 

cover  the  mouths  of  their  shells  with  a  calcareous  plate 

of  various  degrees  of  thickness,  which  they  secrete,  in  the 

same  way  as  the  shells,  by  means  of  their  mantle.    This 

plate  is  called  an  ^^  epiphragm,''  and  in  the  apple-snail 

{Helix  pomatia)  is  of  considerable  thiekness.     But  in 

dry  weather  and  during  the  heat  of  summer  they  form 

another  and  slighter  kind  of  epiphragm,  in  order  to  keep 

their  bodies  always  moist  and  lubricated,  as  without  such 

protection  the  tissues  would  soon  dry  up  and  the  snails 

perish*    The  Bev.  H.  B.  Tristram,  in  his  account  of  the 

Great  Sahara,  says  that  the  snail^shdls  which  he  found 

there  were  much  thicker  than  those  of  the  same  species 

from  more  temperate  parts  of  Europe,  apparently  as  an 

additional  means  of  preventiog  evi^KNration  in  so  dry  a 

climate.    The  simile  in  the  68th  Psalm  (verse  8)  which 

is  rendered  in  our  translation  for  the '  Common  Prayer,' 

'^  consume  away  like  a  snail,'^  may  have  had  reference 

to  the  inability  of  these  Mcdlusca  to  endure  exposure 

to  the  great  heat  of  the  sun  in  an  Eastern  climate. 

None  of  the  naked  Slugs  ooeur  in  the  Usts  of  land 

Mollusoa  collected  by  Profisasor   Beth  in  Palestine, 

and  by  Dr.  Schlafii  and  M.  Mousson  in  the  East. 

The  circulation  of  land-snails  is  affected  to  a  great 

extent  by  the  temperature.     In  some  kinds  the  rate 

of  pulsation  varies  from  30  to  110  p^  minute  during 

summer;  and  it  ceases  altogether  in  winter.    Although 

the  temperature  of  the  sea  is  nearly  the  same  in  summer 
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and  winter,  except  at  its  aurflace,  the  circamstance  that 
most  sea- weeds  are  aanaal  would  lead  us  to  conGlude 
that  the  marine  phytophagous  Mollnsea  also  retire  into 
winter  quarters,  and  that,  as  these  are  preyed  upon  by  the 
soophi^ons  kinds,  the  habit  of  hiberxuiting  is  eonnmon  to 
all  ahell-fiah.  In  rimllo w  seas  near  the  land,  the  number 
of  marine  animals  is  perceptibly  dimixdfihed  during  cold 
and  inclement  seasons ;  and  this  was  noticed  by  several 
natoralistBtohave  been  the  case  in  the  wet  year  of  1860. 
The  period  of  hibernation  differs  among  the  Mollusca. 
Some  retire  earlier  or  emeige  later  than  otiiers.  Ac- 
cording to  M.  Dronet  the  Anedonia  or  finoshwater  mus- 
sels hibernate  before  the  close  of  autumn,  and  bury 
themselves  deep  in  the  mud  until  the  middle  of  spring, 
when  the  water  begins  to  get  wanner. 

Nests. — A  few  marine  bivalves,  which  do  not  spin  a 
byssus  or  bundle  of  tiureads  with  which  they  can  moot 
themselves  to  rocks,  or  which  have  not  the  power  of  exca- 
vating for  themselves  a  place  of  residence  in  stone,  wood, 
tiie  tunic  of  Ascidians,  or  other  substances,  form  a  kind  of 
rude  nest  out  of  broken  slums  and  zoophytes,  which  they 
cement  and  line  internally  with  a  slimy  exudation  from 
their  bodies ;  and  tiius  they  remain  snugly  ensconced 
and  protected  from  their  natural  enemies.  Among  these 
nest-builders  are  ihepi Oflbriia  radiiii^  Lima  Loscombii, 
and  the  northern  foam  of  L.  hums.  So  little  is  known 
of  the  habits  of  the  marine  Mollusca,  that  I  am  not  pre- 
pared to  say  whether  these  are  proper  nests  and  used 
for  tlie  protection  of  the  young,  as  in  the  case  of  stickle- 
backs and  other  small  fishes,  or  are  constructed  solely 
icnr  the  use  of  the  adult  shell-fish. 

Modes  of  attack  i$nd  defence. — Some  aquatic  moUusks 
have  the  faculty  of  emitting  from  their  bodies  a  purple 
or  dark  fluid,  apparentiy  for  the  purpose  of  securing 
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their  prey  or  oonoealing  themselves  from  fishes  or  other 
predaceons  aaimals.  The  inky  cload  which  the  Ctittle 
ejects  is  of  a  ^hitinous  or  viscous  natore^  and  does  not 
readily  mix  with  the  water.  It  seems  to  be  better 
adapted  for  entangling  small  fishes  than  to  cover  the 
retreat  of  the  Cuttle^  which  is  extremely  rapid  in  its 
movements.  The  Apfysia,  or  sea-hare,  gives  ont  a 
purple  dye  which  is  also  glutinous  and  has  an  offensive 
smell.  As  this  moUusk  crawls  but  slowly,  it  may  use 
the  dye  to  obfuscate  some  more  active  animal  which  it 
may  have  taken  a  fancy  to  make  a  meal  of,  all  the  Nudi*^ 
branchs  being  said  to  be  carnivorous.  Several  kinds 
of  Planorbis  (fireshwater  snails)  yield,  on  being  irritated, 
a  quantity  of  their  own  purple  blood.  These  are  vege- 
table-eaters; and  we  can  therefore  conceive  no  other 
object  in  this  voluntary  blood-letting  than  to  elude  ob- 
servation. A  few  land-snails  (e.  g.  BuKmus  obscurus  and 
Pupa  Becak)  in  their  young  state,  as  well  as  some  small 
freshwater  bivalves  belonging  to  the  genus  PiHdwm, 
have  their  shells  covered  with  mud  and  other  extraneous 
matter ;  but  it  is  difficult  to  say  whether  this  is  the  re- 
sult of  design  or  accident.  One  might  suppose  that  the 
sharp  eyes  of  a  bird  or  a  frog  would  easily  detect  their 
prey  through  this  feeble  disguise.  Some  marine  bivalves 
(as  Lyonsia  Nervegica  and  species  of  Neara)  are  covered 
with  a  coat  of  sand,  which  may  to  some  extent  answer 
the  purpose  of  concealment.  If  the  safety  of  these 
animals  is  ensured  by  such  means,  how  great  must  be 
our  admiration  of  that  wonderfol  yet  varied  plan  of  oon- 
trivance  which  makes  the  humble  Mollusk,  as  well  as 
Man,  the  object  of  Divine  care  I 

Renewal  of  parts, — Some  MoUusca,  which  had  been 
accidentally  deprived  of  their  feet,  tentacles,  eyes,  and 
even  of  their  entire  heads,  have  been  known  to  repro* 
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dnoB  them*  Neiurly  a  oentury  ago^  the  experiment  of 
decapitatiiig  onfortunate  duga  and  anaili  wu  coa-. 
dncted  on  a  whcdesale  scale  on  the  Continentj  and  every 
phikwopher  vaa  anxioos  to  oat  off  a  head-  £ven  the 
great  Voltaixe  followed  the  oniverBal  fashion ;.  aud  hie 
experiences  were  published  m  the  '^  QuefttioiiB  sur  V£n^ 
cydopedie/'  In  these  he  mentions  having  oper«^  on 
twen^  farown  ahigs  and  a  dosen  snails }  aad  he  after* 
wards  zaooardswith  great  pride  and  satisfiiction  ^^niea 
Xdmaoes  "  and  '^  nvas  Sscsrgots '-'  showing  their  bndding 
heads  and  horns,  and  doii^g  as  well  aajoaigjit  bee^q^jfced 
under  the  cirenmstanoes. 

Pito«pAorescence.^-*-Althongb  a  ginoat  ma^y  animals, 
from  the  highest  order  of  fishes  to  the  imperfectly  orga- 
mxed  NoetUuca  miliari^^^  well  as  several  of  the  Tk^ni^ 
cata,  emit  or  exhibit  a  phoqpboiesoent  ligh^,  I  am  not 
aware  that  any  of  the  MoUusca  posaeea  the  same  prcpertgr» 
except  some  kindaof  Ph^fa^,  and  it  is  possible  that  the 
phenomenon  in  their  case  may  be  owing  to  animaUmla 
which  infest  Aem  ox  are  found  in  their  holes.  The 
eggs  of  a  common  slug  (JrionlwrimHs)  are  said  to  be 
luminous  for  the  first  fifteen  days  after  they  have  been 
laid.  But  both  the  nature  and  olyect  of  this  common 
phenomenon  requires  further  investigatioii. 

Perforating  powers, — Many  shell^fishj  and  especially 
bivalves,  burrow  in  sand  or  mud  for  protection  against 
their  natural  enemies;  but  someof  them  excavate  wood^ 
peat,  or  stone  of  various  degrees  of  hafdaessj  for  the 
same  purpose.  The  process  jof  burrowing  ia  undoubtedly 
performed  by  the  foot  of  the  Mollusk.  It  is  exemplified 
by  the  case  of  the  common  Cockle,  which  uses  its  tongue* 
abided  and  flexible  foot  in  the  same  way  as  a  gardener 
uses  his  dibble,  and,  having  thrust  it  into  the  sand  and 
expanded  it,  thus  makes  a  hole  large  enough  to  eontain 
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the  ahell.  The  limpet  {Patella  vuigata)  slightly  peiforates 
calcareous  rocks  by  the  muscular  action,  of  its  sucker* 
like  foot  or  disk^  which  occupies  all  the  lower  part  of  the 
body.  The  shell  exactly  fits  the  space  thus  excavated, 
so  as  to  prevent  the  limpet  being  easily  diskx^ed  by  a 
bird  or  a  crab.  The  common  garden^snail  excavatea 
hard  limestone  rocks  for  the  purpose  of  hibernation ;  and 
as  its  shell  is  covered  with  a  delicate  epidermis,  which 
remains  on  specimens  having  just  emei^ed  fifom  their 
winter  quarters,  it  may  be  safdy  inferred  that  the  shell 
is  not  the  instrument  of  perforation  in  this  case.  But 
with  respect  to  the  Teredo  or  ship- worm  (which  tunnels 
through  wood),  the  Photos  (which  pierces  wood,  peat, 
clay,  and  chalk),  the  CrostrocluBna  (which  penetrates 
hard  sandstone,  chalk,  and  limestone,  as  well  as  old 
oyster-shells),  and  the  Baxicava  (which  perforates  the 
hardest  calcareous  rocks),  it  is  not  so  easy  to  form  a 
definite  conclusion.  This  volume  would  scarcely  con- 
tain all  that  might  be  said  on  the  subject  Forbes  and 
Hanley  have  given  an  excellent  account  of  the  discussion 
which  had  taken  place  up  to  the  time  of  publishing  their 
work ;  and  I  will  content  myself  with  stating  briefly  the 
result  of  their  investigation  and  adding  a  few  remarks 
suggested  by  my  own  inquiries. 

The  opinicms  which  had  been  expressed  on  this  subject 
when  the  '  History  of  the  British  Molluscs'  was  pub- 
lished, were  classed  by  its  authors,  when  treating  of  the 
PholaSy  under  five  conclusions,  whidi  are  as  follows  2 — 

''  1.  That  the  boring  Mollusca  perforate  by  means  of 
the  rotation  of  the  valves  of  their  shells,  which  serve  as 
augers.  2.  That  the  holes  are  made  by  rasping,  effected 
by  siliceous  particles  studding  the  substance  of  certain 
parts  of  the  animals.  3.  That  currents  of  water,  set  in 
action  by  the  motion  of  vibratile  cilia,  are  the  agents. 
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4  That  thie  ammal  aecretea  a  chemical  solvent — an 
acid  whidi  diaaolvea  the  aabetanoe  into  which  it  bores. 
5.  That  the  combined  acticHi  of  a  aecieted  solvent  and 
rasping  by  the  valves  effects  the  perforations*/' 

The  first  of  these  views  is  advocated  by  Forbes  and 
Hanley;  and  the  other  naturalists  to  whom  they  have 
lefened  as  having  expressed  an  opinion  on  the  subject 
are  as  foUowSy  taking  the  several  views  in  their  ord^ 
of  suceesaion  :-^l.  Dr.  Gray,  Dr.  Fleming,  Mr.  Osier. 
2.  Mr.  Hancock.  3.  Mr.  Gamer.  4.  Dr.  Gray,  Dr. 
Drommond,  M.  Deshaycs,  M.  Cailliand.  6.  Mr.  Thomp- 
aon,  M.  Neciker. 

As  I  bdieve  that  all  these  different  views,  except  the 
first,  have  been  saocesafally  refated  by  the  arguments  of 
Forbes  and  Hanley,  it  only  remains  for  me  to  adopt 
their  view,  or  to  substitute  ano&er  for  it. 

If  we  only  conader  the  shell  of  Phobu,  with  respect 
to  its  efficiency  as  an  instrument  of  medianical  perfora- 
tkm,  there  might  be  suflBcient  reason  for  supposing  that 
it  can  by  this  mode  drill  a  hole  in  peat,  submei^ed  wood, 
dajr,^  even  in  chalk  when  softened  by  the  continual 
ooDtact  of  water.  The  shell  is  certainly  harder  than 
a&yof  these  substances;  and  the  animal  is  provided  with 
muscles  of  unusual  strength  for  effecting  the  rotatory 
motion  which  would  be  necessary  for  such  an  operation. 
But  we  must  fdso  consider  the  cases  of  other  perfiirating 
mollusks  whoae  shdls  are  not  so  hard.  The  shdl  of 
Gattroe/uaui  is  more  fragile  than  that  of  the  oyster  into 
which  it  bores,  and  very  much  more  so  than  the  lime- 
stone in  which  it  not  unfrequently  lodges  itself.  The 
hdmet-shaped  valves  of  Teredo  could  only  be  used  to 
rasp  the  sides  of  the  tube  which  this  mollusk  forms  in 
wood;  and  they  are  not  adapted  for  excavating  the  con^ 
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cave  end  of  the  tube.  The  shell  of  Saxicava  is  coated 
with  a  delicate  epLderxxiis^  which  would  nnquestionably 
be  scraped  away  in  perforating  the  solid  limestone  rock, 
if  the  theory  advocated  by  Forbes  and  Hanley  is  appli- 
cable to  tbia  case.  And,  to  take  the  case  of  other 
marine  animate  which  excavate  rocks  and  shells  for  the 
same  purpose  aa  the  Mollusca,  we  kxiow  that  the  boring 
Annetida  or  sesrworms  have  no  hsrd  substanx»  in  their 
composition.  For  these  reasons,  I  do  not  think  that 
the  mechanical  theory  (vis.  that  the  shell  ia  the  sole 
inatrument  of  perforation)  has  be^i  established. 

Since  the  publication  of  Forbes  and  Hanley's  work,  the 
controversy  haa  been  continued  with  unabated  ardour ; 
and  to  the  list  of  naturalists  who  have  taken  a  part  in 
it,  other  names  may  be  added  as  supporters  of  the  under- 
mentioned theories. 

MechamcaL  Mr.  Robertson  and  M.  Fischer. 

Chemical.  Dr.  Mantell,  M.  Thorent,  and  Mr.  Reeve. 

M.  Cailliaud  now  contends  that  both  methods  of  per- 
foration are  adopted  by  the  same  kind  of  laoUusk  ac- 
cording to  the  material  acted  upon ;  and  M.  Bouohaxd* 
Chantereaux,  who  was  at  first  in  fieivour  of  tiie  macbani*> 
cal  theory,  is  now  strongly  of  opinion  that  a  corxqaive 
secretion  of  the  animal  is  the  agent  of  perfooratian. 

But  th^re  is  another  point  of  view  in  which  the  ques- 
tion may  be .  considered,  and  which  does  not  appwr  to 
have  received  any  attention,  although  in  my  humble 
judgment  fully  deserving  it. 

Nearly  130  years  ago,  a  very  learned  but  eccentric 
Dutch  philosopher,  named  SeUius,  wrote  and.  published, 
for  the  benefit  of  his  country,  an  elaborate  monograph  on 
the  Teredo.  In  this  remarkable  production  he  dUscussed 
at  great  length,  and  in  the  most  exhaustive  style,  all 
the  various  theories  which  had  been  propounded  up  to 
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diat  time  as  to  the  means  by  which  the  ship-worm  bores 
into  wood.  He  showed  conchounrely  that  their  sheUs 
coold  not  be  the  instroments  of  perforation;  and  he 
adced  how  it  was  possible  that  the  extremely  tender 
shell  of  the  yomig  Teredo  (in  fact  a  mere  film)  conld 
make  a  hole  in  solid  oak,  a  material  ten  times  haider 
than  itself.  Besides,  as  he  jnstly  remarked,  the  form  of 
the  tnbe  is  evidently  not  the  result  of  an  anger-like  in- 
fitroment,  because  it  is  broader  at  the  bottom  than  at 
the  top  and  sides.  The  conclusion  he  formed,  after  a 
most  laborious  and  impartial  investigation,  was  that  the 
Tiredo  perforates  by  suction,  sided  by  continual  mace- 
ration and  softening  of  the  wood.  One  of  his  numerous 
quotations  firom  the  ancient  poets,  in  support  of  his 
aigument,  may  be  here  appropriatdy  repeated.  It  is 
bom  his  fieiyourite,  Ovid  : — 

*'  Quid  magis  est  durum  eaxo?  quid  moUius  und&? 
Ptm  tuaen  molli  aun  ostantor  aquA." 

I  profess  myself  to  be  a  follower  of  Sellius ;  and  I 
am  eanvinoed  that  the  sole  instrument  of  perforation  by 
the  MoUusca  of  stone,  wood,  and  other  substances,  is  in 
every  case  their  foot  or  muscular  disk,  which  is  closely 
sppKed  to  the  concave  end  of  the  hole  and  is  constantly 
(applied  with  moisture  through  the  glandular  tissues  of 
the  body.  The  strength  of  this  organ  may  be  easily 
tested  by  anyone  who  tries  to  remove  a  limpet  firom  its 
native  rock,  after  having  touched  it  and  thus  given  it 
due  notice  of  his  intention.  By  this  simple,  yet  gradual, 
process  the  fibres  of  wood  or  grains  of  sandstone  may 
easily  be  detached  or  disintegrated,  time  and  patience 
being  allowed  for  the  operation.  When  it  is  considered 
that  the  hole  made  by  an  adult  Pholas  or  Baxicava  is 
Qtdy  a  few  inches  deep,  and  that  an  aged  Patella  scarcely 
penetrates  a  quarter  of  an  inch  into  a  limestone  rock. 
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there  can  scarcely  be  a  question  that  these  moUosks 
have  abundance  of  time  to  effect  their  purpose.  It  is 
said  that  even  the  hardest^ar bjf  is  not  proof  against  the 
softest  impressions^  and  that  the  big  toe  of  St.  Peter's 
statue  in  the  Vatican  has  been  nearly  worn  away  by  the 
Ups  of  fair  devotees.  The  osculatory  process  is  not  un* 
like  that  of  suction. 

Occasional  appearance  and  disappearance, — Both  sea 
and  land  furnish  instances  (some  of  which  are  difficult 
to  explain)  of  the  periodical  appearanee  and  disappear* 
ance  of  certain  species  of  MoUusca  in  particular  places. 
Their  arrival  and  departure  are  often  sudden  and  seem* 
ingly  capricious.  In  the  case  of  marine  species^  this 
phenomenon  is  probably  the  result  of  changes  in  the 
course  of  tidal  and  other  currents,  as  well  as  of  the 
migratory  habits  of  fish.  These  currents,  by  aoeomu- 
lating  or  removing  deposits  of  mud^  sand,  and  gravel, 
which  afford  shelter  and  food  to  MoIlUBca,  conduoe 
greatly  to  their  congregation  or  dispersal.  When  sack 
deposits  are  rapidly  formed,  the  shdl-»bed  becomes  co- 
vered up  or  silted;  and  the  Mollusca  are  entombed 
alive  for  the  benefit  of  future  geologists.  Wh^i  their 
chief  enemies,  the  fish,  desert  their  former  quarters  and 
migrate  to  another  feeding-ground,  the  >f  oUusca  Ubisa 
increase  and  multiply,  being  unthinned  exoqpt  by  the 
tigers  of  their  own  kind,  or  occasicmally  by  the  carious 
conchologist,  or  by  aU-devouring  deadu  The  destrue- 
tion  of  shdl-beds  by  marine  currents  may  account  for 
the  prevalent  notion  that  some  parts  of  our  sea-ooast 
(as  for  example  South  Devon),  which  used  to  yidd  such 
regular  and  plentiful  harvests  of  sheila  to  eoUeoton, 
are  now  scarcely  worth  searching, — ^it  being  said  that 
the  shells  have  ''  deserted^'  the  coast.  The  unexpected 
occurrence  of  some  kinds  of  land  and  freshwater  Mol* 
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lufica  in  plaoes  vhere  they  had  not  been  previously 
notteed  is  not  nnfirequent.  Many  a  wonderful  tale  of  a 
''shower  of  floaib^'  has  helped  to  fill  the  pages  of  country 
newqpspera^  arising  out  of  the  sudden  appearance  in  a 
Umited  area  of  ITe&v  virgata  dsndBuHmua  aeutm,  which 
are  abundant  on  most  of  our  sandy  downs  and  plains. 
This  has  been  sometimes  caused  by  a  mere  chan^  of 
wind  to  the  south-west^  in  consequence  of  whicb  the  air 
has  become  chsi^ged  with  moisture^  and  tempted  all  the 
msila  to  kare  their  retreat  at  the  roots  of  grass  during 
the  nigkt>  and  to  present  themselves  in  the  morning  to 
the  eyes  of  astonished  rustics.  It  is  not^  however,  so 
easy  to  aooonnt  for  some  kinds  of  ficeshwater  snails  (e.  g. 
liumma  glutki^su)  being  found  in  the  same  spots  so 
abundantly  some  yearsj  and  scarcely  at  aU  in  others^  as 
has  been  notieed  by  Mr.  Bridgman  of  Norwich^  This 
is  one  of  the  minora  bat  numerous,  problems  in  the  pre- 
seat  branch  of  Natural  History  which  still  remains  to  be 
worked  out,  and  the  solution  of  which  will  reward  the 
dffigent  and  observant  conchologist. 

TmacUy  cf  l^* — Many  of  the  MoUusca,  as  before 
lemarkedy  pass  the  winter  in  a  state  of  torpidity,  their 
vital  fimctkmsbexDg  apparently  suapended  during  hiber- 
nation. But  ^qme  of  the  land-snails  have  been  known 
to  Hve  many  years  diut  up  in  boxes  and  drawers,  or 
affixed  to  tablets  as  specxmens.  This  capability  of  sub- 
sisting for  a  long  period  vidthout  food  is  probably  owing 
to  die  snail  being  able  to  dose  its  shell  by  an  epiphragm, 
which  not  only  prevents  the  evaporation  of  its  natural 
moisture,  but  also  produces  a  kind  of  protracted  hiber- 
nation. Miiller  relates  that  some  enaib,  from  which  he 
had  cut  cS  their  heads,  lived  more  than  a  year  in  this 
state  wxthont  food,  crawling  about,  and  at  the  usual 
time  forming  their  wintor  epiphragms.     Some  marine 
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MoQusca,  both  univalve  and  bivalve^  possess  also  a  cer- 
tain power  of  endurance  under  altered  conditions.  Thus 
TroehM  Hneaius,  which  inhabits  rocks  only  uncovered 
at  low  water,  can  live  in  a  warm  room  for  a  fortnight ; 
and  specimens  of  My  a  armaria^  which  burrows  into 
muddy  gravel  in  the  subfittoral  zone,  have  been  noticed 
by  Mr.  Rich  (an  iiitelligea!it  collector  and  dealer)  to  sur- 
vive their  captivity  for  three  weete,  being  all  liiat  time 
in  apparently  a  healthy  state  (evidenced  by  the  with* 
drawal  of  their  tubes  when  touched),  at  the  end  ot  which 
period  they  were  killed  for  commercial  purposes.  No 
sea- water  was  supplied  in  any  of  the  above  cases.  The 
gills  must  have  been  kept  moist  by  the  fluid  contained 
within  the  mantle — a  provision  nearly  similar  to  that  by 
which  the  camel  is  able  to  endure  the  heat  and  fittigue  of 
a  journey  across  the  desert  after  having  filled  its  paunch 
with  a  stock  of  water.  M.  Joly  observed  with  respect  to 
some  freshwater  m6ll\iac^{Ano(ionta  eygnea  and  Paludina 
vivipara),  that  they  may  be  frozen  up,  and  kept  for  some 
time  enclosed  in  ice,  without  being  killed.  Some  of  the 
PaludifkB  even  produced  young  after  being  thawed  *. 

Age. — Little  or  noiJiing  is  known  with  respect  to  the 
duration  of  life  in  the  MoUusca.  According  to  Sir 
Emerson  Tennent,  the  pearl  oystere  of  Ceylon  only  live 
seven  or  eight  years ;  and  it  is  said  that  snails  do  not 
attain  a  greater  age.  This  is  not  improbable  as  regards 
the  latter,  because  most  of  them  become  adult  at  the 
end  of  their  first  year.  Whether  the  numerous  laminae 
of  old  oyster-shells  afibrd  the  same  indication  of  an- 
nual growth  as  the  rings  of  a  forest  tree  is  another 
question. 

lUsumi. — In  concluding  this  chapter,  I  cannot  do 
better  than  quote  the  risumi given  by  M.Moquin-Tandon 

•  ComptoB  Bendiur,  1848,  xn.  p.  460. 
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of  hit  admiiable  observations  on  the  land  and  firethwater 
MoUnaca  of  France : — 

"  LflB  MoUoaqueB  ont  des  ruses  et  des  indoBtrifis,  das 
Bjmpatkiea  et  des  inimiti^j  des  guerres  acharnifas  et 
dflB  amoois  bizarrea.  Beaoooup  sont  &  la  fois  m&le  et 
feoidle^  et  par  saite  pere  et  D^re  ....  Malgr^  leur 
apathk  appajrente^  ka  MoUuaques  sont  des  dtares  qui  ne 
Biaiiqaent  pas  d'intelligence.  Leur  vie  priv^  et  leur 
vie  commune  noua  montrent  des  details  extrdmement 
eoiieux.'^ 


CHAPTER   m. 
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POBltlTIOy. —  COMPOSmOir.  —  shape. —  ITCCLEITS. —  GBOWTH.  — 
O0L0XrS«— ^DBCOUATlOir.'^— BBOSIOlf.^— OFEBOUIftm. — Kpn>saMi8. 

Formation. — ^The  sheUa  of  Molluflca  are  formed  by  a 
secretion  &om  glands  of  the  mantle  or  doak.  In  uni- 
valyes  this  part  of  the  body  only  coyera  the  fronts  and  in 
iQOBt  cases  surrounds  the  head  like  a  loose  collar;  but 
it  is  very  flexible^  and  it  can  be  withdrawn  or  folded 
back  nearly  to  the  top  of  the  spire  to  repair  a  fracture 
of  the  shell  in  that  part.  In  bivalyes  it  ia  double,  like 
the  cover  of  a  book. 

ComposUion. — Carbonate  of  lime  is  the  main  ingre- 
dient; and  the  shells  of  Mollusca  differ  from  the  bones 
of  vertebrate  aniynalft,  as  well  as  fix)m  the  shells  of  crabs, 
sea-eggs,  and  birds'  eggs,  in  the  absence  of  phosphate  of 
Hme.  In  all  these  caaes^  however^  the  mineral  ingre- 
dients are  cemented  together  by  an  animal  gluten. 
According  to  M.  Delacroix,  the  shell  of  a  Helix  pomatia 
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Ib  composed  of  the  following  materials^  in  every  100 
parts: — 

Organic  matter    18*64 

Carbonate  of  lime ^'^\ftl.««5 

Other  mineral  substanoee,  undetermined. .  .16*40  j 

lOOOO 

The  stmcture  of  some  shells  is  fibiooos^  and  of  others 
crystalline;  and  they  differ  considerably  in  the  degree 
of  compactness.  Nearly  all  the  secrets  of  this  wonderfdl 
laboratory  have  been  made  known  throngh  the  researches 
of  Mr.  Hatchett,  Dr.  Carpenter,  and  others;  but  no 
philosopher  has  been  able  to  explain  why  this  process  of 
formation  has  continued  from  generation  to  generation 
in  the  same  uniform  mould,  according  to  the  nature  of 
each  species,  or  how  the  newly-born  Mollusk  works  out, 
with  unerring  and  undeviating  instinct,  the  pattern 
which  was  originally  designed  by  its  Creator.  Humbddt 
justly  observed  that  there  are  mysteries  beyond  our  com- 
prehension ;  and  it  might  be  good  for  us  that  some  check 
should  be  put  on  the  overweening  pride  of  intelligence 
in  the  *'  audax  lapeti  genus." 

Shcq^, — ^AU  shells  assume  the  form  of  a  cone.  Uni- 
valves are  generally  spiral,  so  as  to  accommodate  the  folds 
of  the  body.  Even  the  common  limpet  {Patella  vtdffala) 
has  a  distinct  spire  in  its  embryonic  state,  resemblmg 
that  of  Flssurella  or  Emarffin/ula.  The  Chitons  are  in 
some  respects  abnormal,  having  several  testaceous  joints, 
which  overlap  each  other,  like  the  plates  of  ancient  ar- 
mour or  the  scales  of  a  fish ;  but  all  these  joints  taken 
together  may  be  considered  as  forming  a  depressed  cone 
of  greater  length  than  that  of  a  Patella,  the  lines  of 
growth  on  each  side  of  the  apex  (which  is  compound  in 
Chiton)  being  equally  symmetrical  in  both  cases.  Bi- 
valves offer  no  exception  to  this  conical  law  of  growth, 
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the  apex  or  nucleus  of  eaeli  Talye  being  analogous  to  the 
same  part  in  a  spiral  shell ;  but  in  bivalves  the  deposit 
of  shelly  layers  is  formed  on  both  sides^  in  consequence 
of  the  mantle  or  organ  of  secretion  being  douUe.  Every 
psrt  of  the  shell,  whether  univalve  or  bivalve,  enlarges  by 
growth  in  the  same  relative  proportion. 

Nuckua. — ^This  part  of  the  shell  furnishes  the  ooncho- 
logist  with  an  important  charaotar  of  distinction.  Odo*- 
fiamiaj  Nassm,  Ceritbiopsii,  lanthina,  and  many  other 
genera  of  uxdvalve  shells  have  the  apex  of  their  spire 
differently  fonned.  In  the  adult  Cypr^Ni  (or  Cowry), 
the  whole  of  the  spire,  including  the  apex  ot  nudeus, 
is  covered  and  ooneealed  by  an  extraneous  deposit  of 
shelly  matter;  and  the  same  process,  although  to  a 
partial  extent  only,  takes  place  with  regard  to  the  genus 
Margmetta.  In.  many  spiral  shells  the  upper  whorla 
(which  originally  fonned. the  nucleus)  are  deserted  by 
the  animai,  in  consequence  of  the  volume  of  its  body 
having  inoreased  so  rapidly  that  these  whorls  were  too 
small  to  receive  anypartof  it,  and  they  therefore  became 
nnnecessary. 

Growth. — Owing  to  the  difficulty  which  exists  in  keep- 
ing and  observing  Mollusks  in  a  state  of  ooofinement  for 
any  length  of  time,  and  especially  those  which  live  in  the 
open  sea,  very  little  is  known  as  to  the  mode  and  rate 
of  their  increase.  Some  interesting  experiments  on  the 
growth  of  land-shells  were,  however,  made  by  Mr.  E.  J. 
Icwt  and  communicated  to  the  Boyal  Society  in  1854  *. 
The  result  of  his  observations  is  as  follows : — 1st,  The 
shells  of  HeUdtke  increase  but  little  for  a  considerable 
period,  never  arriving  at  maturity  before  the  animal  has 
once  become  dormant  (or  hibernated).  2nd,  Shells  do 
uot  grow  whilst  the  animal  remains  dormant.    3rd,  The 

*  ProoeDdkigB,  tdI.  til  p.  8. 
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growth  of  ahaUs  is  very  rapid  when  it  does  take  place. 
Astik,  Moat  species  bvury  themselves  in  the  ground  to 
increase  the  dimensions  of  thdur  shells.  Helup  pamatia 
and  many  other  shells  retreat  for  that  purpose  in  summer, 
having  their  heads  and  the  mouths  of  thdbr  shells  down- 
wards (this  position  being  reveled  during  hibernation) ; 
H.  rotundata  burrows  into  decayed  wood  &r  the  same 
purpose ;  while  Pupa  umbilicata,  Clauailia  nigricwu  (C 
rugosa)  y  and  BuUmw  obscuriM  bury  their  heads  only  while 
the  increase  takes  place.  With  regard  to  marine  shdls 
it  may  be  observed  tibuat  sea- water  does  not  everywhere 
contain  the  same  relative  proportion  of  mineral  and 
chemical  ingredients^  and  that  the  admixture  of  fieah 
water  has  a  material  effect  on  the  substance^  texture,  and 
composition  of  sea-shells.  In  estuaries,  where  the  water 
is  bradush,  oyster-sheUs  are  smaller  and  thinner  than 
usual,  owing  to  the  deficiency  of  calcareous  salts ;  while 
the  shells  of  oysters  procured  &om  considerable  depths 
in  the  open  aea  and  at  some  distance  from  the  land  are 
remarkably  laige,  thicks  and  heavy. 

CoAnir.— The  dye  by  which  the  outer  layer  of  shells 
is  stained,  and  which  often  forma  bands,  streaks,  spots, 
and  other  majrkiags  of  the  most  beautiful  and  varied 
hues,  is  seoreted  1^  special  gkmds  of  the  mantle.  Owing, 
however,  to  some  defect  in  this  organ  of  secacetkm,  the 
oolouiiiig-matter  is  oeesflioDally  wanting;  and  nearly 
every  kind  of  flbell,  whioh  is  usually  tinted,  has  what  is 
termed  lan  ''  albino'^  or  white  variety.  This  is  the  case 
with  regard  both  to  land  and  marine  Testaoea. 

1^0  late  Prafesaor  Forbes>  in  a  paper  which  was 
published  in  the  'Proceedings'  of  the  Royal  Society*, 
entitled  ^'  Note  on  an  indication  of  depth  of  Primaeval 
Seas,  afforded  by  the  remains  of  colour  in  ibasil  Tes- 

»  Vol  Tii.  p.  21. 
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taeea/'  observed  that^  ''in  our  own  seaSj Testacea,  taken 
from  below  100  fiKthoms,  even  when  they  were  indivi* 
dnak  of  spectes  vividly  striped  or  banded  in  ihallower 
zoneBy  were  quite  white  or  ocdoorleM;  that  between  60 
and  80  Aithoms  Btripmg  and  bandingwere  rarely  pre- 
tented  by  onr  own  sheila,  especially  in  the  northern 
provincea ;  but  from  50  fiithoms  shallow-wards,  colours 
sod  patterns  were  weQ  marked/' 

I  cannot  help  thinking  that  there  must  have  been 
some  mistake  as  to  the  first  and  second  of  these  obser- 
titkms;  At  leastj  my  own  experience  induces  me  to 
finm  a  difEerent  oonchuion. 

Instances  of  dq^ths  exceeding  lOOfivthoms  in  oor  seas 
«e  vety  rare*     I  only  know  of  two.    One  of  them  is 
a  sabmarine  trough  off  the  Mull  of  Galloway,  called 
''  Beaufiirf  a  I>yke/'  where  the  depth  is  146  fiithoms ;  and 
Aeotheris  a  pit^  Ami  gsmd  si  Blsi^ Skye.    The 
xemltB  of  dredging  in  Beaufbrt^s  D^e  are  recorded  in 
fte  *  Annab  of  Natural  History  V     Although  shells 
^isoally  inhabiting  comparatively  shallow  water,  and 
^stmcfly  striped  or  banded  {Tbpei  vhybua  and  Venus 
ova'o),  were  obtained  alive  from  tiiis  remarkable  depth, 
no  deficiency  of  ook>ur  or  markings  is  noticed  in  the 
Meoaat  of  these  results.    In  the  other  case,  I  can  state 
from  my  own  knowledge  that  the  shells  were  as  highly 
cdomedaiid  the  markings  quite  as  vivid  as  in  specimens 
foondat  a  depth  of  80  &thoms  in  another  part  of  ^^ 
^^pt  ^Skye.    Soundings  were  taken  with  Masses 
patent  Ic^,  and  living  Testacea  were  brought  up  in  the 
dredge  from  118  fiithoms.     On  this  occasion  Cjq[itain 
Otter  was  with  me,  and  I  had  the  benefit  of  his  great  ex- 
perience in  sncfa  matters.    Last  year  I  dredged  for  some 
weeks  off  the  Shetland  Isles  at  dqiths  between  60  and 

•  yoLx.,6ept  l842,p.2L 
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80  fathoms ;  and  not  only  were  live  shells  which  I  pro- 
cured  from  those  depths  as  brightly  coloured  and  marked 
with  as  distinct  patterns  as  shells  of  the  same  species  {e,g. 
^  of  Trochw  zis;l^hina9)^  taken  at  low- water  mark,  but 
colourless  or  white  varieties  of  such  species  were  found 
in  the  same  spots.  The  Star-fishes  lately  got  by  Dr. 
Wallich  in  the  Arctic  Sea  from  a  depth  of  1260  fathoms 
still  retain  their  former  colours;  and,  during  the  recent 
expedition  of  Torell  and  other  Swedish  naturalists  to 
Spitzbergen,  a  portion  of  the  sea-bottom  was  brought  up 
from  a  depth  of  1400  fiB;thoms,  when,  among  other  ani- 
mals of  different  types,  a  Crustacean  of  bright  colours  is 
said  to  have  made  its  appearance.  The  extent  to  which 
y4,  ligl^t  penetrates  into  the  abysses  of  the  ocean,  as  well  as 
the  mode  of  its  tnuosmission,  does  not  seem  to  be  known. 

Decollation* — Some  univalve  MoUusca,  both  tenrestria] 
and  aquatic,  the  shells  of  which  have  a  long  and  slowly 
enlai«mg  spire,  desert  the  first  or  top  whorls,  and  get 
rid  of  them  by  a  process  called  decollation  or  truncature. 
The  suture,  or  point  of  junction  between  this  part  of  the 
spire  and  the  rest  of  the  shell,  is  usually  very  slight; 
and  the  animal  effects  the  process  of  decollation  by 
burying  itself  in  the  earth  if  a  land-snail,  or  rubbing 
its  shell  agaJBSt  a  stone  or  other  hard  substance  if  a 
freshwater  or  marine  species,  in  order  to  disengage  itself 
from  the  empty  and  useless  whorls.  Before  doing  this, 
however,  it  reconstructs  the  top  of  its  spire  by  forming 
a  hemispherical  plate  of  shelly  matter  between  that  part 
of  the  shell  which  is  to  be  retained  and  the  empty  top. 
Among  land-snails  BtUimus  decoUatua  is  a  well-known 
instance  of  this  peculiarity,  among  freshwater  snails 
LimruBa  glabra,  and  among  the  marine  univalves  THff- 
caiella  truncattUa. 

Erosion. — The  outer  layers  of  the  shells  of  aquatic 
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Mollnsca^  as  well  bivalve  as  univalve^  are  frequently  ex- 
coriated or  decorticated^  and  sometimes  to  a  considerable 
depth  when  the  shell  is  thick^  as  in  XJnio  margarittfer, 
or  the  pearl-mussel.  Several  marine  species,  especially 
those  of  Astarte,  Mytilus,  and  Littorina,  are  also  affected 
in  the  same  way.  Various  theories  have  been  put  for- 
ward to  account  lor  this  erosion.  In  the  case  of  fresh- 
water shells,  many  naturalists  have  supposed  that  it  is 
caused  by  gaseous  action,  some  have  attributed  it  to  the 
attacks  of  Myriapodous  insects,  a  few  to  excavation  by 
the  eggs  of  Neriiina  fluviatiHs,  MM.  de  Saulcy  and  Fis- 
cher, as  well  as  Mr.  Bland,  to  other  MoUusca  eating  away 
the  calcareous  matter  for  the  purpose  of  constructing 
and  repairing  their  own  shells,  and  MM.  Cuigneau  and 
Lespinasse  to  parasitic  Confervse  and  other  hydrophytes. 
But  as  this  phenomenon  is  not  confined  to  freshwater 
shells,  some  other  explanation  must  be  sought  for.  It 
is  very  probable  that  the  former  class  of  cases  may  be 
attributable  to  chemical  action,  and  especially  that  of 
sulphuretted  hydrogen ;  but  in  the  other,  and  perhaps 
all  the  cases,  the  effect  may  be  produced  by  another 
caase.  Mr.  Orove  suggests  that  it  may  be  owing  to  the 
want  of  homogeneity  in  the  substance  of  the  shdl,  and 
that  the  slightest  and  almost  imperceptible  inequality  in 
the  suifiice  would  result  in  an  electrolytic  action  of  the 
water,  which  would  gradually  dissolve  portions  of  the 
shell.  Se&-water  is  more  likely  to  produce  this  effisct 
than  fresh  water,  by  reason  of  the  stronger  galvanic  pro- 
perty of  the  former.  Corrosion  of  metab  by  water  or 
moisture  may  be  due  to  the  same  cause.  As  the  sub- 
ject does  not  appear  to  have  received  much  attention  in 
a  chemical  point  of  view,  I  trust  the  following  remarks, 
from  so  great  an  authority  as  Mr.  Grove,  will  help  to 
throw  some  light  upon  it.    The  shells  which  I  submitted 
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to  his  examination  were  those  ailAtt&rina  litoreflf  or  the 
common  periwinkle, 

**  March  26, 1862. 

^^  Dbab  Jstfrbys, — Aa  you  wish  me  to  put  on  paper 
the  suggested  explanation  of  your  difficulty^  viz.  why 
it  is  that  substances  apparently  homogeneous  are  cor- 
roded in  patches  or  irregulair  hollows^  I  endeayoor  to  do 
so,  premising  that  it  ia  only  theoretical  and  may  be 
found  not  to  accord  with  all  your  facts* 

'^  If  a  plate  of  pure  2inc  foe  immersed  in  dilute  suU 
phuric  acidy  little  or  no  chemical  action  takes  place ; 
but  keep  in  contact  with  the  sine  another  metal,  say  an 
iron  nail,  and  the  zinc  is  rapidly  oxidated  and  dissolved, 
hydrogen  being  evolved  from  the  surfiice  of  the  ixon«  The 
action  is  most  rapid  at  the  points  most  i»xmmate  to  Ae 
iron ;  so  that,  if  the  nail  be  laid  upon  the  sinc>  both  being 
immersed  in  the  liquid,  the  iron  would  seem  to  eat  its 
way  into  the  zinc.  If  a  few  kon  flings  be  plaoed  upon 
the  fidno,  the  action  will  be  similar^  but  .wiU  begin  more 
slowly  and  increase  as  the  points  of  irOn  are  exposed, 
these  latter  being  protected  to  a  grefit  extent  1^  tfaear 
being  negative  and  coated  with  hydro^^i*  If  an  in«> 
finiteaimal  quantity  of  copper  be  dissolved  in  the  acid^  it 
will  be  precipitated  in  a  metallic  state  on  the  negative 
points  and  make  these  permanent  centres  of  action.  So, 
if  no  iron  be  made  to  touch  the  zinc,  after  a  time  some 
want  of  absolute  homogeneity  is  sure. to  determine  a 
chemical  action ;  and  as  any  trace  of  metal  ftxisting  in 
the  solution  will  by  this  chemical  (or,  rather,  electrolytic) 
action  be  deposited  on  the  negative  points,  or  those 
least  attacked,  the  action  will.  continuaUy  increase,  and, 
instead  of  being  uniform,  will  be  in  patches  around  the 
n^ative  centres.  Thus  a  jaece  of  common  zinc  of  com- 
merce which  contains  small  portions  of  iron  and  tin  wBI 
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be  corroded  in  pits  or  holes.  With  imperfectly  con- 
dactmg  hodies  the  action  is  similar;  at  very  short  di- 
stances they  conduct^  and  the  action  spreads  or  extends 
from  a  point  to  the  sunonnding  points.  Sometimes^  in- 
stead of  tanmvkg  a  patch,  the  chemical  action  eats  its 
way  in  a  dendritic  form,  pursning  the  ramifications  of 
m&er  the  more  ozidable  portion  of  the  substances  or 
of  the  move  accessible  negative  points.  The  slightest 
superficial  change  vriSk  produce  a  corresponding  eorro- 
sion :  thns^if  yoa  were  to  breathe  on  apoMshed  plate  of 
iron  and  wipe  away  the  oondensed  moisture  from  half 
the  plate,  leaving  Ihat  on  the  other  half  to  evaporate, 
llie  iron  woold  snbsequentiy  rust  in  a  different  manner 
on  the  two  parts.  If  you  dectrify^a  {date  of  glass  having 
letteis  cat-  in  paper  on  it,  and  subsequently  eaqiose  it 
without  ihe  paper  to  hydrofluoric  aeid,  the  parts  pre*- 
vioasly  imoovered  wis  be  attacked  $  andso,  ifyonsimjdy 
allow  the  paper  letters  to  remain  on  the  glass  for  some 
time  (say  a  day  or  two),  and  then  blow  them  off  by 
bresthing  on  the  glass,  or  by  the  vapour  of  hydrofluoric 
acid,  the  letters  will  be  mude  ti^iasiifest.  You  may  easily 
imagine  a  number  of  other  instaii^ces.  The  effects  all  pro- 
ceed firom  a  want  of  perfect  homogeneity,  eithcar  original 
or  impressed  by  some  veiy  trifling  drcumatance,  and 
from  the  fact  tiu^,  points  of  action  having  once  been 
cstsblished,  the  corrosion  is  increased  by  the  effiBcts  it 
itsdf  prodnces  and  the  deposits  it  forms*  A  dentist,  to 
erne  a  oariona  tooth,  scrapes  out  all  the  diseased  parts, 
ftc.  Anotliereanseoflocalised  destructive  agency  is  that 
of  crjstalKaatian :  if  a  plate  of  common  earthenware 
has  been  used  to  contain  saline  scdutions  and  is  then 
aUqwed  to  dry  and  is  put  aside,  it  will  effloresce  in  spote 
and  a  sort  of  vegetation  will  ^rout  up  here  and  there, 
disint^rating  the  plate  in  patdtes^    I  have  now  in  my 
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laboratory  a  piece  of  earthenware^  whidh  was  used  merely 
to  hold  a  small  voltaic  battery  and  catch  the  chance 
spillings  of  sulphate  of  zinc  from,  the  cells^  which  is 
here  and  there  eaten  out  in  deep  pits^  and  in  other  places 
pockmarked  with  small  spots.  If  this  dish  had  been 
exposed  to  alternations  of  sea-water  and  air^  a  similar 
effect  would  have  taken  place ;  and  yet  there  was  no  per- 
ceptible want  of  homogeneity  in  the  dish  at  first. 

^'  The  tree-like  corrosions  between  the  obgect-lenses  of 
old  telescopes  are  probably  due  to  the  same  causes^  or  one 
of  them.  The  old  experiments  of  the  sine  and  silver 
tree  are  instances  of  the  same  sort  of  action.  Wet  a 
glass  plate  with  nitrate  of  silver  and  hold  the  point  of  a 
pin  in  it^  the  acid  leaves  the  silver  for  the  copper ;  but 
the  silver  is  not  deposited  in  a  uniform  drde^  but  in  a 
beautiful  arborescent  form.  Old  wine-bottles  are  fre- 
quently found  corroded^  some  in  spots^  others  in  tree- 
like figures. 

'*  I  believe  the  above  will  help  to  solve  the  problem 
you  are  investigating ;  at  all  events^  I  can  offer  no  better 
solution.  "  Ever  yours, 

"  W.  R.  Grovb,^' 

I  may  add  that  limestone  rocks  are  firetted  in  the 
same  way  as  the  shells  of  Purpura  lapillm  and  a  stunted 
variety  of  Mytilus  edulis  which  are  found  on  these  rocks, 
all  having  the  same  calcareous  basis.  The  erosion  of 
bivalves  is  greater  at  their  beaks^  where  the  connexion 
between  the  animal  and  the  shell  is  weaker  than  in  other 
parts.  This  is  also  the  case  with  the  points  of  univalves. 
The  action  appears  to  be  prevented  by  the  epidermis. 

Operculum, — The  homy  or  shelly  plate  (^'pot-lid'*) 
by  which  many  univalve  Mollusca  dose  the  mouths  of 
their  shells  is  attached  by  a  strong  muscle  to  the  back 
or  upper  surface  of  the  foot ;  and  it  serves  to  protect  the 
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moUiiBk  firom  the  attacka  or  intnuion  of  other  ammals. 
It  is  often  formed  on  the  aame  plan  as  the  spire  of  the 
shelly  but  it  diffeos  firom  the  latter  in  being  nearly  always 
eompressed  instead  of  tubular.    The  only  exception  to 
this  rule  of  which  I  am  aware^  as  far  as  regards  European 
Mdlusca,  is  that  of  Zamcify,  where  the  operculum  is 
pyramidaL    It  has^  indeed^  been  stated  that  the  opercu- 
lum of  ^d(eor6tf«iiteorfi9a/a  is  cellular;  but  the  supposed 
opeveuhim  of  this  rather  common  shell  belongs  to  the 
Foraminifera  and  is  the  SpiriUina  perforata  of  William- 
son.   The  mistake  arose  firom  the  shells  and  Forami- 
nifera haying  been  found  by  the  late  Mr.  William  Clark 
in  the  same  parcel  of  dredged  sand;  and  as  the  latter 
exactly  fitted  the  mouths  of  the  fonner^  he  concluded 
that  the  Foraminifera  were  the  op^rcula  of  the  sheik. 
The  original  specimens  are  now  in  my  collection.  A  few 
of  our  native  MoUuaca,  as  well  land  as  fireshwater  and 
marine  (e.  ff.  species  of  Cyclostoma,  Neritina,  Bjfthinia, 
and  PhatianeUa),  have  calcareous  or  shelly  opercula. 
The  opercula  of  other  kinds  are  homy  and  usually  thin. 
The  operculum  of  Neritina  and  Jeffrey ria  is  fiimished 
with  an  excentric  process,  or  apophysis,  which  enables 
it  to  fit  more  closely  into  the  shell,  like  the  bolt  of  a  lock 
into  the  box*    In  most  cases  the  operculum  is  spiral; 
bat  in  Paludina,  Phasianella,  and  a  few  other  genera  it 
ii  concentric.  The  whorls  on  some  of  the  homy  opercula 
nearly  correspond  in  niunber  with  those  of  the  shell, 
being  multispiral  in  Trochus  and  paucispiral  in  LUtorina ; 
but  this  rule  is  not  universal.    There  is  a  difference  of 
opinion  among  physiologists  as  to  the  mode  in  which  the 
operculum  is  formed.     Some  consider  the  mantle  as  the 
organ  of  secretion,  others  the  foot,  while  according  to  a 
few  it  is  formed  by  the  glands  of  a  special  organ  called 
the  operculigerous  lobe.    Adanson  and  lately  Dr.  Gray 
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have  likened  the  operculum  to  the  second  valve  of  bivalve 
shells ;  but  these  do  not  appear  to  be  homologous  oj^ibus, 
although  equally  serving  to  cover  the  body  of  the  moUusk. 
Calcareous  processesj  which  answer  the  purpose  of  oper- 
cula,  occur  in  a  genus  of  land  snails  {ClauriHa),  as  well 
as  in  marine  bivalves  belonging  to  the  genus  Teredo* 
In  the  former  case  this  process  consists  of  a  twisted  plate^ 
which  is  not  attached  to  the  animal,  but  acts  like  a  spring* 
door  in  closing  the  interior  of  the  shell;  and  in  TeredQ 
there  are  two  such  processes,  each  shaped  like  a  spatula, 
and  attached  to  the  body  by  strong  muscles.  Spedmena 
of  Bucciman  undaium  and  F\tm8  aniigvw  are  sometimes 
bioperculate ;  and  occasionally  one  of  these  opercula  is 
divided  into  two,  or  even  three  laroiuie,  which  are  piled 
upon  each  other,  so  as  to  give  the  specimen  the  appear-^ 
ance  of  having  three  or  four  opercula*  In  some  cases  of 
this  malformation  in  Succinum  undfUum^  the  two  oper* 
cula  are  too  large  to  be  contained  within  the  shell,  and 
overlap  each  other;  but  in  others  they  are  abortive  and 
widely  separate  from  each  other.  They  are  found  in 
individuals  of  all  ages;  and  they  appear  to  be  congenital, 
and  not  the  result  of  accidental  loss  and  renewaL  ^n 
one  instance  of  malformation  connected  with  this  sub^||# 
which  fell  under  my  observation,  a  deficiency,  voKKBl 
of  a  redundancy,  of  opercular  formation  occurred,  and 
may  have  been  caused  by  disease.  A  living  specimen  of 
F1UU8  gracilis,  which  I  procured  last  year  in  the  Shetland 
Isles,  had  no  operculum  or  even  the  scar  or  trace  of  any 
such  process.  The  back  of  the  foot,  where  the  oper-* 
culum  was  placed  in  other  specimens  of  the  same  kind, 
was  merely  hardened  by  exposure.  In  Buccifmm  Hun^ 
phreyrianum  the  operculum  is  very  small,  and  only  covers 
part  of  the  aperture  or  mouth  of  the  shell  when  the  animal 
withdraws  itself.  In  some  species  of  the  genua  Afaiyefia 
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it  is  entmly  wanting.  3f.mra/wliasadifitinct  operculum; 
whilOf.  Qinnaniana  (which  belongs  to  the  same  section 
of  this  genus  and  is  found  in  company  with  M.  nivalis 
in  our  norfhem  sea)  has  not  the  slightest  vestige  of  an 
operculum.  Exceptional  instances  of  the  same  kind  occur 
in  the  tropical  genera  Vobtta,  Canus,  and  OKva.  But  a 
remarkable  peculiarity  is  presented  by  some  species  of 
ImUhma.  which  are  furnished  in  their  embryonic  state 
wifli  perfect  opercula.  These  processes  afterwards  dis- 
appear^ being  probably  absorbed  by  the  animal  when  the 
shell  becomes  too  large  to  be  thus  closed.  Sars^  Van 
Beneden^  and  Vogt  have  shown  that  the  fry  of  many 
Nudibranchs,  as  well  as  of  that  anomalous  moUusk 
Bfyma  viridis,  have  Nautilifbrm  and  operculated  shells. 
Hie  fry  of  DoUum  perdix,  which  has  also  an  operculated 
shell  in  this  stage  of  growth  only^  is  so  unlike  the  adult^ 
that  the  late  Professor  Porbes  constituted  for  it  a  new 
genus  of  another  order^  under  the  name  of  MacffiUivrayia. 
The  fry  of  a  curious  land  mollusk  {Parmacella),  which 
partakes  more  of  the  nature  of  a  slug  than  a  snail^  is  said 
to  be  endosed  in  an  operculated  shell.  In  the  adult  this 
sheQ  becomes  more  rudimentary  and  only  covers  a  small 
part  of  the  body.  This  is  a  case  of  retrogressive^  rather 
than  of  '*  progressive  development.'* 

Epidermis. — ^Most  shells  have  an  outer  homy  covering, 
called  an  " epidermis^'  or  "  periostracon/'  which  appears 
to  be  analogous  to  the  periosteum  of  bones  in  vertebrate 
animals.  Its  office  is  probably  to  protect  the  shell  from 
the  chemical  action  of  the  air  or  water  inhabited  by  the 
mollusk.  It  is  fermed  simultaneously  with  the  shelly  and 
probably  by  the  same  organ  of  secretion.  It  is  usually 
^ossy,  and  sometimes  resembles  a  coat  of  varnish.  In 
Asiarte  (a  genus  of  marine  bivalves)  it  is  thick  and 
strong.    In  some  of  the  whelks  and  land  snails  it  re- 
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sembles  the  pile  of  doth,  and  is  occasionally  produced 
into  bristles  or  hairs ;  but  in  most  cases  it  is  very  tliin 
and  only  forms  a  delicate  film.  It  exists  also  in  shells 
which  are  internal,  as  those  oiUmoix  and  LameUaria,  but 
not  in  Cyprtea  or  the  cowry,  which  is  constantly  being 
lubricated  by  the  mantle.  In  its  nature  it  appears  to 
be  persistent  and  almost  indestructible,  being  not  unfire- 
quently  finmd  stiU  adhering  to  shells  in  upper  tertiary 
strata. 


CHAPTER   IV. 

EXTERNAL  RELATIONS. 

ENEMIES  OP  MOIiUSCA. — PABASITES. USES  TO  MAN:    VIZ.    FOOD^ 

MEDICINE,    ORNAMENT,    AND   ECONOMY. INJURIES    TO    MAK. 

STUDY    OP  CONCHOLOOY. — PLEASUEB8  AND  DRAWBACKS. INCI- 
DENTS OP  THE  PUB8UIT. 

Enemies  of  MoUusca. — ^These  soft  creatures  are  the 
favourite  food  of  many  animals.  Man  is  not  the  only 
one  that  finds  them  savoury  and  digestible,  and  that 
himts  them  down  with  insatiable  voracity.  The  slow- 
ness of  their  movements  makes  them  an  easy  prey ;  and 
their  shells  afford  them  no  protection  against  their 
larger  enemies.  On  land,  hedgehogs  (and  it  is  said  the 
fox  also),  rats,  thrushes,  ducks  and  other  birds,  snakes, 
lizards,  toads,  zoophagous  beetles  and  centipedes  pursue 
them  and  greatly  thin  their  numbers.  An  insect  (the 
Cochleoctonus  vorax)  lays  an  e^  in  the  body  of  dif- 
ferent species  of  snails,  which,  when  hatched,  eats  up  by 
slow  degrees  the  whole  of  its  unwilling  host,  and  then 
curls  itself  up  in  the  spire  of  the  empty  shell,  until  it  is 
turned  into  a  chrysalis.  The  MoUusca  which  live  in 
fresh  water  are  devoured  by  wild  ducks  and  other  birds 
of  that  class,  frogs,  fishes,  leeches,  and  the  larvae  of  the 
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dragon-fly.  The  innumerable  host  of  marine  Mollnaca 
aA)rd  a  constant  supply  of  food  to  sea^fowl  of  vanoos 
florts^  fish  (especially  the  cod,  haddock,  mnllet,  gomard, 
halibuty  and  sole),  crabs  and  other  cmstaoea,  star-fishes, 
aea-cacmnbers,  and  Aciini^  No  less  than  85,000  spe- 
cimens of  a  small  bivalTe  (TW/onta  mbmia)  were  esti- 
mated  by  Mr.  Hyndman  to  be  contained  in  the  stomach 
of  a  single  mullet  which  had  been  taken  in  Lame  Lough. 
They  are  not  even  spared  by  their  own  kind^  M.  Des- 
hayes  fed  some  pet  snails  with  chopped-up  morsels  of 
one  of  their  companions,  which  appeared  to  be  imhealthy 
and  not  likely  to  survive.  Many  instances  of  such 
cannibal  propensities  in  the  land  and  fireshwater  MoUusca 
wiU  be  foimd  in  this  volume.  BtUla  lignaria  is  a  great 
tyrant  among  the  smaller  marine  shell-fish,  and  uses  the 
strong  plates  of  its  singular  gizzard  to  crush  them*  All 
the  whelk-tribe,  as  well  as  the  Naticm^  enfold  thdr  testa- 
ceous prey  in  their  large  leet,  and  drill  holes  in  the  shells, 
as  before  observed,  in  order  to  feed  on  their  contents. 
The  great  strength  of  the  shells  possessed  by  some  whelks 
does  not  save  them  firom  becoming  victims  jsx  their  turn. 
I  have  been  informed  by  intelligent  fishermen,  that,  if 
their  lobster-pots  (in  which  the  Buccmum  undatum  is 
often  caught)  are  left  a  few  hours  longer  than  usual,  the 
shells  of  the  whelks  are  found  cracked  '^like  nuts/' 
having  been  cleared  out  by  the  lobsters  and  crabs  while 
they  were  fellow-prisoners.  Quantities  of  this  kind  of 
whelk  are  caught  on  the  Dogg^-bank  as  bait  for  the  cod- 
fisheries  of  Iceland  and  Greenland.  The  way  in  which 
gold-fish  contrive  to  extract  the  animals  firom  fresh- 
water shdla  is  curious.  When  the  shell  is  too  large  to 
be  swallowed,  the  fish  puts  its  mouth  to  it,  and  then, 
sucking  it  for  some  minutes,  lets  it  go.  After  a  while 
the  snail  recovers  and  withdraws  itself  firom  its  shell. 
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when  the  fidi  again  seizes  and  sneks  it^  repeating  thia 
operation  for  hours  and  sometimes  for  days,  until  ita 
victim  is  eschausted.  Whether  the  fish  kills  its  prey  by 
means  of  any  poisonous  injection  is  a  question  which 
might  be  answered  by  some  observant  naturalist  who 
not  only  has  an  aquarium  but  makes  good  use  <tf  it.  In 
consequence  of  this  continual  and  internecine  warfare, 
an  excessive  increase  in  the  number  of  mollusks,  both 
on  land  and  in  water,  is  checked. 

Paraiiiea. — Very  littie  appears  to  be  known  with  re- 
spect to  the  animal  and  vegetable  parasites  which  are 
nourished  by  the  juices  or  excretions  of  Uving  Mollusca^ 
On  land,  several  kinds  of  slug  are  infested  by  a  small 
white  mite  {PkUodronuia  Umacum,  Jenyns),  which  may 
dften  be  seen  in  considerable  numbers  running  actively 
over  their  bodies,  but  apparently  not  doing  the  slugs  any 
harm,  except,  perhaps,  in  slightly  lessening  or  inteorfisring 
with  their  secretion  of  slime,  on  which  these  insects  pro* 
baUy  feed.  The  Bev.  Leonard  Jenyns  says  that  the 
most  striking  fisature  in  the  history  oi  this  kind  of  para- 
sitic mite  is  ''the  dicumstanoe  of  its  not  confining  its 
abode  to  the  external  surface  of  the  slug,  but  often  re«- 
tiring  within  the  body  of  that  animal-*«ffBcting  its  en- 
trance by  means  of  the  lateral  foramen  which  leads  to 
the  cavity  of  the  lungs.''  And  he  observes,  ''  Indeed 
I  am  indined  to  think  that  this  cavity  is  its  principal 
residence,  whence  it  only  comes  forth  occasionally  to 
ramble  about  the  surfisM^  of  the  body.  In  one  instance 
I  confined  in  a  dose  box  a  slug  which,  to  all  i^peanince, 
was  firee  from  parasites.  On  opening  the  box  a  day  or 
two  afterwards,  I  observed  very  many  crawling  about  the 
slug  externally,  all  of  which  would  seem  to  have  pro- 
ceeded from  the  pulmonary  cavity.  On  another  ooa^ 
sion  I  observed  these  insects  running  in  and  out  of  the 
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csvity  at  pleasure;  and  some  wbioh  I  saw  retire  into  it 
nerer  rei^peared^  although  I  watdied  the  slug  narrowly 
for  a  oonaiderable  time.  It  is  remarkable  that  the  ahig 
appears  to  suffer  no  particular  inconvenience  from  these 
parasites^  and  even  allows  them  to  run  in  and  out  of  the 
lateral  orifice  witiioat  betraying  the  risghteat  symptoms 
of  irritation/'  M.  Barthflemy  has  noticed  in  tiie  eggs  of 
one  kind  of  slug  numbers  of  a  small  Nematoid  worm^ 
which  he  has  named  Ascarwide^  UmaeU.  These  worms 
are  present  in  the  egg  at  the  moment  oi  its  being  laid, 
having  been  jHWVioosly  deposited  by  the  parent  worm 
while  living  in  the  ovary  of  the  slug.  The  yomig  worms 
must  therefore  have  been  introduced  into  the  egg  while 
it  was  being  formed.  They  appear  to  adopt  the  same 
course  as  the  parasitic  larvn  of  the  lokMumon  when 
they  are  deposited  in  the  body  of  a  grub,  and  to  spare  the 
vital  ports  of  the  embryo  oii  which  they  feed,  vmtil  the 
period  has  arrived  for  their  own  developments  In  firesh 
water,  the  pond-mussel  {Amdonia)  constantly  totertaina 
a  faETge  party  of  parasites,  consisting  of  another  kind  of 
mite  {Atast  ypsUophora,  Banta),  which  are  so  tenacious  of 
life,  that  after  their  host  has  been  put  into  boiling  water 
and  killed  they  survive  and  cranrl  about  as  if  nothing 
had  happetkei.  to  them.  A  kind  of  hair*worm  {Ocrdima 
inqmUnus,  Miiller)  attaches  itself  in  dusters  to  lAmnaa 
9iagnalU  and  many  other  freshwater  snadls.  In  all  pro- 
bability, however,  these  are  not  true  parasites,  and  only 
attadi  themsdves  to  the  MoUusea  for  the  sake  of  the 
shdter  afibrded  by  their  shells  or  mantles,  obtadning 
their  food  from  the  water  and  not  from  the  snaila,  be^ 
caoae  their  heada  are  always  seen  outside  and  in  aetive 
motion  when  the  snails  are  crawling.  Each  genus,  if 
not  every  8peoies>  of  frediwater  anail  may  have  its  own 
pseudoparaaite.     Lmnmuy  Pianorbi9y  Physm,  Ancyhts, 
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and  Bytkhna  are  similarly  infested  5  bat  they  are  of 
various  sizes^  and  some  of  them  hare  different  habitats* 
In  the  sea^  a  small  kind  of  pea-crab  {Pinnoteres  vete^ 
rum)  is  frequently  found  inside  the  mantle  of  Cyprina 
Islandica,  Modiola  modiolus  (or  the  great  horse^mussel)^ 
yv£<a^>^/and  Pinna^pectinaiS^  taking  np  its  abode  in  these  snu^ 
^  quarters  for  parasitic  purposes^  and  not  (as  was  imagined 
by  the  too  credulous  Plioy)  in  order  to  warn  the  Phma  of 
the  approach  of  its  foes,  like  a  faithful  friend  or  watch- 
dog. Professor  Kolliker  has  lately  noticed  in  the  shells 
of  several  kinds  of  MoUusca,  both  univalve  and  bivalve^ 
certain  vegetable  parasites,  which  he  regards  as  unicellular 
fungi.  They  form  minute  tubes,  which  run  straight 
through  the  pores  or  fibres  of  the  shell.  He  thought 
it  probable  that  these  vegetable  parasites  dissolve  the  car- 
bonate of  lime  contained  in  the  shell  by  means  of  an  acid 
which  they  may  have  the  power  of  secreting.  But  the  pro- 
cess by  which  shells  are  perforated  by  vegetable  as  well 
as  animal  organisms  does  not  seem  to  be  understood,  and 
requires  much  elucidation  in  a  chemical  point  of  view. 

Uses  to  Man. — {Food.) — ^We  naturally  consider  our- 
selves (as  the  '^  lords  of  the  creation")  the  sole  pivot  round 
which  all  other  creatures  turn,  without  much  sympathy 
with  them  or  regard  for  their  wants  and  feeKngs.  But 
the  countless  and  complicated  links  of  the  chainwork  in 
which  all  Nature  is  involved  are  so  closely  and  wonder- 
fully connected  together,  that  not  one  of  them  can  be 
broken  or  displaced  without  interfering  with  the  eco- 
nomy of  the  whole.  Much  of  the  animal  food  which  we 
consume  has  been  notirished  at  the  expense  of  other 
creatures,  which  in  their  turn  have  subsisted  upon  smaller 
organisms ;  and  this  process  of  destruction  is  repeated 
until  the  bottom  of  the  scale  of  animal  life  has  been 
reached.    Then  the  varied  and  inexhaustible  stores  of 
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inoargaiuc  substaQoes  nxe  called  into  requudtionj  and 
these  again  are  supplied  and  renewed  from  decayed  par- 
ticles of  once  tiving  matter*  Thus  a  never-ending  cyde 
of  waste  and  renewal  takes  plaoe^  in  accordance  with  the 
beneficent  design  of  the  Author  of  all  things  I 

The  principal  use  which  the  Mollusca  subserve^  so 
£ar  as  man  is  concerned^  is  to  supply  him^  directly  and 
indirectly^  with  an  abundance  of  food.  It  is  true  that  this 
kind  of  food  is  not  so  grateful  to  us  in  a  civilised  as  in 
an  uncivilized  state;  but  one  of  our  most  favourite  lux- 
uries is  derived  from  this  source^  and  the  oyster^  fortu- 
nately^ inhabits  those  regions  where  civilization  has 
attained  its  present  height  of  perfection.  Many  other 
kinds  of  shell-fish,  such  as  scallops  and  cockles^  are  not 
less  wholesome  than  the  king  of  the  MoUuaks^  and  are 
by  no  means  to  be  despised ;  and  the  ormer  {Haliaiis 
iuberculata)  is  reckoned  a  delicacy  in  the  Channel  Ides, 
when  ftoferlj  cooked.  The  salt  flavour  which  is  so 
much  relished  by  a  maritime  population  is  imparted  by 
all  the  marine  Mollusca.  The  quantity  (amounting  to 
many  hundreds  of  tons)  of  whelks,  mussels,  and  peri- 
winkles which  is  every  year  disposed  of  in  Billingsgate 
market  alone  is  almost  incredible;  and  there  is  no 
seaport  or  adjoining  tract  of  country,  especially  in  the 
manufacturing  and  mining  districts,  but  has  a  consider- 
able trafiSc  carried  on  within  it  by  a  numerous  and  in- 
dustrious class  of  itinerant  dealers  in  such  wares.  On 
many  parts  of  the  Scotch  and  Irish  coasts  shell-fish  form 
a  considerable  portion  of  the  food  of  the  poorer  inha- 
bitants; and  in  a  few  of  our  more  remote  and  almost 
inaccessible  islets  (such  as  Fair  Isle  and  some  of  the 
Western  Hebrides)  positive  starvation  would  ensue  in 
winter,  if  it  were  not  for  these  unfailing  and  easy  sup- 
plies.    In  aa  indirect  way,  the  Mollusca  contribute  still 
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more  to  the  sustenance  of  man,  by  supporting  the  iimu* 
merable  shoals  of  cod,  ling,  haddock,  habbut,  and  variouB 
other  sorts  of  fish  which  abound  in  our  seas  and  proTide 
a  constant  livelihood  for  a  hardy  race,  and  through  them 
for  a  great  part  of  our  population^  who,  botli  from,  neces- 
sity and  choice,  axe  fieh-eaters.  Our  Continental  neigh- 
bours, not  being  so  well  supplied  as  we  axe  with  aea-fiah^ 
do  not  disdain  any  ''frutti  del  mare.''  The  date-shell 
{LUhodomm  dactylus),  which  is  extracted  with  much 
labour  from  the  solid  rock  on  the  coasts  of  the  Mediter- 
ranean, is  reckoned  a  dish  fit  for  an  emperor;  and  M. 
Beduz  says  of  a  kind  of  cockle  {Cardiumumgatum), 
**  Sa  chair  est  savoureuse  et  prisde  du  gourmet." 

The  Bomans  had  their  oyster-beds,  as  well  as  their 
Cochlearia  or  snail-preserves;  and  Vairo,  in  his  Sid 
Book  (^'De  villaticis  pastionibus''),  describes  fully  the 
method  adopted  by  his  countrymen  for  improving  the 
different  breeds  of  oysters  by  crossing.  The  improve- 
ment of  the  breed  of  oysters,  as  well  as  their  pzeserrAo 
tion,  ranks  in  France  as  a  science,  and  has  received  the 
name  of  ''huitreculture,"  its  professor  being  M.  Ooste. 
We  can,  but  (alas  I)  do  not,  manage  these  things  ao 
well.  Even  land-snails  are  pressed  into  the  sarvioe  of 
the  French,  and  enter  rather  largely  into  their  oookeiy. 
No  one  can  have  traversed  the  streets  of  Pans,  or  of  the 
larger  towns  in  France,  without  seeing  dishes  oSHelw 
pamatia  temptingly  displayed  in  the  shops  of  restaurants^ 
Uke  kidneys  and  white^bait  in  the  windows  of  London 
eating-houses*  The  list  of  eatable  snails  in  France  is 
very  considerable  and  comprises  some  oomparativ^y 
small  species.     ''  Chacun  a  son  gout  I" 

(Medicine.) — ^In  our  pharmacopoeia  of  former  times  & 
decoction  of  snails  was  much  esteemed  as  a  xtmoij  in 
pulmonary  complaints;  and  great  numbers  of  them  were 
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nmnerdliilly  pounded  alive  tot  that  purpose.  Even  in 
the  pveaent  day  snail-farotli  is  nid  to  be  eerviceable  as  a 
lenitive.  In  Franoe  an  extract  from  snails,  caDed  '  H€- 
licinesy'  is  used  in  similar  cases.  The  spongy  pl&te  of 
ifae  common  cattle  [Sepia  offMnatis),  calcined  oyster- 
flhdk,  and  the  lAmaeella  of  the  large  slug  {lAmax  maxi- 
mm),  as  well  as  '^  crabs'-eyes ''  (or  the  concretions  of 
oalcareons  matter  foond  in  the  stomach  of  the  eatable 
crab),  were  used  dniing  the  last  centnry  in  the  prepara- 
tioai  of  certain  medicines. 

{Omamad.) — When  the  Romans  were  the  masters  of 
these  isbmds  the^  ransacked  not  only  onr  seas  and  estu- 
aries for  oysters  (those  from  the  Mediterranean  being 
verf  scaice  and  inferior  in  quality)  but  also  our  northern 
rivers  for  pearis,  which  were  extracted  from  the  Unio 
margmiiifer.  This  shell,  with  its  accompanying  product, 
ia  represented  in  the  Frontispiece  to  the  present  volume. 
The  search  for  native  pearls  continued  until  a  compara- 
tivdy  modem  period,  when  it  was  supeneded  by  the 
aooeessfbl  prosecution  of  the  true  peatl-fisheiy  in  Eastern 
seas,  the  vafaiable  and  histrous  produce  of  which  threw 
into  the  shade  our  comparatively  worthless  and  dull 
jewel.  Other  species  of  freshwater  mussel,  as  well  as 
the  oyster,  ormer,  sea-mussel,  and  cockle,  and  even  the 
periwinkle,  occasionally  yield  pearls,  but  of  an  unservice- 
able kind.  It  is  evident,  from  an  examination  of  the 
ahelk  in  widdi  sach  excrescences  are  finrmed,  that  they 
are  owing  to  an  irregular  and  partial  secretion  by  the 
mande  of  the  nacreous  and  lamellar  substance  which 
lines  the  inside  of  the  shell.  In  all  probability  the 
proximate  cause  is  s(Mne  extraneous  body,  and  not  dis- 
ease as  was  formerly  supposed.  In  freshwater  bivalves 
the  irritating  tenacity  of  parasitic  insects  and  worms 
{LbuMeharei  Anodanim  and  Diitama  duplteahm),  and 
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in  marine  bivalves  the  attaeka  of  perforating  annelids, 
would  be  sufficient  inducements  for  the  ahell-fish  endea* 
vouring  to  smother  or  keep  out  its  assailants  by  secre- 
ting an  extra  quantity  of  nacreous  matter.  The  nucleus 
of  many  pearls  reveals  the  origin  of  their  foimatiiML.  A 
communication  made  by  Signor  Antonio  Villa  in  1860 
to  the  Literary  and  Scientific  Athenaeum  at  Milan  (en- 
titled '^  Sull'  origine  ddle  perle^'),  and  another  by  Mr. 
Robert  Gamer  to  the  Linnaan  Society  in  December  1861 
(^'Note  on  the  formation  of  pearls '')|  will  well  iqpay  a 
perusal  by  those  who  are  interested  in  this  curious  sub- 
ject. The  unsuccessful  experiments  made  a  centuiy  ago 
by  Linne  for  the  artificial  production  of  pearls  by  the 
Unio  margaritifer  in  the  rivers  of  Sweden  (and  for  which 
he  took  out  a  patent),  and  the  ingemous  process  invented 
by  the  Chinese,  of  putting  little  josses  or  images  of  some 
incorrodible  metal  between  the  mantle  and  shell  of  an- 
other freshwater  mussel,  so  as  to  have  them  coated  over 
with  several  layers  of  pearly  matter,  are  now  weU  known. 
Great  quantities  of  the  Mytilus  eduUs  are  said  to  have 
been  collected  a  few  years  ago  in  the  estuary  of  the 
Conway,  as  well  as  in  the  North  of  Ireland,  and  exported 
on  account  of  the  Jews,  for  the  purpose  of  fabricating 
mock  pearls  out  of  their  nacreous  linings. 

Another  testaceous  article  of  commerce  in  this  coun- 
try for  ornamental  purposes  is  the  "  ormer ''  or  ear-shdl 
{Haliotia  tuberctUaia),  which  is  found  abundantly  in  the 
Channel  Isles.  Many  tons  of  these  shells  are  anniuiUy 
gathered  for  the  Birmingham  market ;  and  their  inner 
coats  of  mother-of-pearl  are  sufficiently  thick  to  make 
buttons  and  studs,  or  for  inlaying. 

Shells  of  various  kinds  are  collected  wholesale  firom 
the  famous  beach  of  the  islet  of  Herm,  and  sent  to 
England  for  fancy-work.    The  Romans  used  shells  for 
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Grnamenting  their  dwellings.  Oell's '  Pompeiana'  (yol.i. 
pp.  195, 196)  contains  an  interesting  description  of  the 
odelirated ''  Fountain  of  Shells/'  which  appears  to  have 
been  decorated  with  the  Tyrian  murex  and  pilgrim  scal- 
lop ;  and  tiiese  shells  are  stated  to  have  been  ''neither 
calcined  by  the  heat  of  the  eruption  nor  changed  by  the 
lapse  of  so  many  centuries.^'  Cicero  is  said  to  have  also 
osed  shells  in  decorating  a  fountain  at  his  Formian  villa. 
In  cor  own  country  it  was  once  the  fuhion  to  ornament 
giottos  in  the  same  way. 

Among  other  ornamental  uses  may  be  mentioned  the 
purple  dye  which  is  yielded  by  many  sheU-fish.  The 
OredLs  and  Romans  extracted  it  fix)m  Mwrex  tnm- 
euku  and  other  species  which  we  do  not  possess ;  and 
die  process  of  dyeing  constituted  one  of  their  most 
rtant  manufactures.  An  excellent  article  on  this 
subject,  considered  in  a  scientific  and  artistic  point  of 
view,  and  entitled  "  Natural  History  of  the  Purple  of  the 
Ancients/'  by  Professor  Diithiers  of  Lille,  will  be  found 
in  the  '  Proceedings  of  the  Royal  Society '  for  1860  *. 
Dr.  Bizio,  a  distinguished  chemist,  has  also  investigated 
the  nature  and  properties  of  these  dyes;  and  a  learned 
Scotch  divine,  the  Rev.  James  Smith,  has  given,  in  the 
'Zoologist'  for  1849,  a  classical  and  elaborate  disqui- 
sition on  the  same  subject.  The  common  dog-whelk 
{Pwjmra  lapiUus)  of  our  own  rocky  coasts,  as  well  as 
Murex  ermaceus,  Scalaria  communis,  and  lanthina  com- 
mums  produce  the  same  colouring-matter,  but  in  a 
smaller  quantity  and  of  a  much  less  vivid  hue ;  and  it 
has  never  been  turned  to  any  account.  More  than  a  cen- 
tury ago,  Borlase,  in  his  '  Natural  History  of  Cornwall/ 
mentions  ''The  purple-marking  whelke.^'  He  says,  ''the 
juice  which  marks  is  in  a  separate  bag,  of  a  yellowish- 

*  Vol.  X,  p.  679. 
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green  when  first  drawn  upon  linen^  grows  a  little  ruddy 
afterwards,  till  it  comes  to  a  faint  purple ;  when  dry, 
and  the  linen  washed,  it  is  of  a  good  purple,  and  rather 
betters  by  age  and  frequent  washing/'  A  cambric 
handkerchief,  which  I  stained  more  than  twenty  years 
ago  with  the  dye  firom  the  purpuriferous  gland  of  a 
dog- whelk,  still  retains  its  violet  hue.  The  pillar  lip  of 
this  shell  often  exhibits  the  same  tinge  of  colour. 
Nearly  two  centuries  ago  Lister  tried,  but  in  vaiii^  to 
fix  the  purple  dye  which  is  yielded  in  such  quantity  by 
the  Planorbis  cometis,  a  freshwater  snail. 

{Economy >) — Other  uses  to  which  the  sheila  of  Mol- 
Iiisca  are  sometimes  applied  in  this  country  are  numerous 
and  varied,  although  not  very  important.  The  valves 
of  the  great  pond-mussel  {Anodonta  cygnea)  make  here, 
as  well  as  in  the  North  of  France^  excellent  cream- 
skimmers.  The  mussels  are  procured  by  means  of  a 
long  pointed  stick,  which  is  inserted  between  the  gaping 
valves  when  the  animal  is  feeding,  and  these  closing  on 
the  stick  allow  it  to  be  drawn  up  out  of  the  water.  The 
shell  of  the  almond- whelk  {Fusua  antiquiui)  serves  our 
northern  fishermen  for  a  lamp,  being  suspended  from  a 
nail  in  the  wall  or  ceiling  of  their  hut  by  a  piece  of 
string,  which  is  fastened  round  the  shell  in  a  triangular 
fashion.  The  inside  is  filled  with  fish-oil,  and  a  wick  of 
cotton  or  tow  is  put  into  the  canal  at  the  extremity  of 
the  mouth.  This  I  have  seen  prepared  and  used  in  the 
Shetland  Isles;  and  I  doubt  whether  any  antique  lamp 
could  excel  it  in  elegance  of  shape.  In  the  palmy  days 
of  the  Italian  and  Flemish  schools,  valves  of  a  fireahwater 
mussel  (named  for  this  reason  Vnio  pictorum)  were  used 
by  the  great  masters  to  hold  their  colonrs.  Although 
they  have  been  superseded  by  palettes  for  this  purpose, 
they  are  sold  by  many  artists'-colourmen  in  London, 
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cxmtaimng  a  preparation  of  gold  or  silver  leaf  for  em«> 
blazoning.    The  valves  of  Pecten  maximus  and  P.  qper^ 
eularis  make  an  ornamental  as  well  as  a  nseful  little 
dish  for  scalloped  oysters.    Ormers  are  used  in  Guernsey 
by  farmers  to  frighten  away  small  hirds  from  the  standing 
com^  two  or  three  of  these  shells  being  strong  together 
and  suspended  by  a  string  from  the  end  of  a  long  stick, 
so  as  to  make  a  clattering  noise  when  moved  by  the 
wind.    Among  other  services  which  the  MoUusca  render 
to  man  is  their  indicating  an  i^proach  of  rain  or  a 
change  of  temperature.     Several  interesting  facts  with 
respect  to' this  hygrometrical  property  have  been  recorded 
by  Mr.  B.  Thomas  of  Cincinnati,  U.S.,  in  Dingler's 
*  Polytechnisches  Journal/  and  as  I  am  not  aware  that 
similar  observations  have  been  made  or  published  in 
Great  Britain,  I  venture  to  direct  the  attention  of 
naturalists  who  live  in  the   country  to  this  curious 
inquiry.      Mr.   Thomas  states  that  snails  are  more 
reliable  than  leaves  as  natural  barometers ;  that,  in  con- 
sequence of  their  never  drinking,  all  the  moisture  they 
receive  is  by  absorption  of  rain,  mist,  or  dew  through  the 
tissues  of  their  bodies,  and  this  they  afterwards  exude 
at  regular  intervals,  until  they  obtain  a  fi'esh  supply  •    ^/^ 
that  the  colour  of  certain  kinds  of  snail  varies  according 
to  the  quantity  of  moisture  retained;  that  two  days 
before  rain  is  about  to  fall  they  climb  trees,  which  they 
never  do  on  other  occasions ;  and  that  when  they  are 
observed  to  leave  the  herbage  and  get  on  rocks,  it  is  a 
certain  prognostication  of  wet  weather.     Not  many 
years  ago  some  wonderful  stories  were  afloat  as  to  the 
galvanic  nature  of  snails,  which  it  was  proposed  to 
turn  to  account  as  a  medium  of  communication  between 
distant  friends ;  but  this  mystery  has  been  eclipsed  by 
that  of  spirit-rapping,  with  which  the  moUuscan  phe* 
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nomenon  may  perhaps  be  classed.  I  have  no  doubt 
that  both  of  these  mysteries  will  in  due  time  become 
equally  obsolete  and  superseded  by  some  other  pret»- 
natural  manifestation. 

Injuries  to  Man. — ^The  sum  total  of  the  mischief  in- 
flicted by  the  Mollusca  upon  Man  is  easily  told  and 
reckoned;  and  it  by  no  means  counterbalances  the 
b^iefit  he  derives  from  them.  At  sea^  the  damage  done 
to  the  woodwork  of  our  piers  by  some  kinds  of  ship- 
worm  (Teredo),  as  well  as  by  species  of  an  allied  genus 
{Xylophaga),  is  indeed  not  inconsiderable ;  and^  before 
copper  or  yellow-metal  sheathing  was  used  for  protect- 
ing the  bottoms  of  our  outward-bound  vessels,  these 
marine  scourges  used  to  be  justly  dreaded.  The  noble 
breakwater  at  Plymouth  has  also  suffered,  although  not 
to  any  extent,  from  the  excavations  made  in  its  more 
exposed  parts  by  a  small  bivalve  {Sawicava  rugosa) ;  and, 
on  some  parts  of  the  coast,  beds  of  clay,  which  served  as 
natural  barriers  to  ward  off  the  action  of  tidal  waves  on 
our  harbours,  have  disappeared  in  consequence  of  Pho- 
lades  having  chosen  to  take  up  their  abode  in  them.  On 
land,  our  molluscan  foes  are  more  troublesome  than 
formidable.  Turnips  and  cabbages  occasionally  suffer 
fix>m  the  partiaKty  of  slugs  to  sacli  succulent  food;  and 
of  course  we  cannot  help  sympathizing  with  the  gentle 
florist  who  sees  her  pet  carnation  nipped  in  the  bud  and 
ruined,  in  consequence  of  its  having  been  selected  by  a 
hungry  or  dainty  snail  for  its  supper.  But  the  wire- 
worm,  fly,  and  grub  are  far  more  formidable  pests  to  the 
farmer  and  gardener,  and  no  moUusk  has  been  known 
to  attach  itself  parasitically  to  Man  \  so  that  we  may 
safely  challenge  the  entomologist  in  favour  of  the  com- 
paratively harmless  subjects  of  this  inquiry.  Various 
remedies  have  been  proposed  for  preventing  the  ravages 


I 


I   ■ 


!l 


I' 
I 

J' 

f 

t 


1.1 


!1 


IV.]  INTRODUCTION.  Ixxi 

of  dugs  and  snails  in  gardens.  The  application  of  lime 
has  only  a  temporary  effect ;  and  it  may  do  as  much 
harm  as  good  by  overstimnlating  the  chemical  ingredients 
of  some  soils.  An  ingenious  method  has  been  proposed 
for  protecting  flowers  by  smrrounding  the  bed  with  cop- 
per and  zinc  wire^  the  former  being  outermost.  The 
wire  should  be  laid  on  the  ground  and  kept  clear  of 
dirty  or  fixed  in  such  a  way  that  the  snails  and  slugs 
must  crawl  oyer  it  to  reach  the  flower-bed.  In  attempt- 
ing to  do  this^  they  receiye  an  electric  shocks  and  they  find 
the  sensation  so  uncomfortable  or  unusual^  that  they 
never  venture  to  transgress  the  forlHdden  boundary.  Pro- 
fessor Wheatstone  assures  me  that  he  has  no  doubt  such 
a  galvanic  battery^  or  ''  slug-shocker/'  would  answer  the 
desired  purpose. 
Study  of  Conchology, — As  Wordsworth  nobly  says, 

"  Enow  that  pride, 

Howe'er  diaguiaed  in  its  own  miyesty, 

Is  littleness ;  that  he  who  feels  contempt 

For  Kiy  liring  thing,  hath  faculties 

Which  he  has  vever  used ;  that  thought  with  him 

Is  in  its  infancy." 

Besides  the  interest  which  belongs  to  the  study  of  any 
branch  of  Natural  History  for  its  own  sake>  Conchology 
bas  other  claims  on  our  attention  in  consequence  of  its 
important  relation  to  Geology.  The  first  consideration 
leads  us  to  admire  (if  our  limited  sphere  of  mental  vision 
does  not  enable  us  to  fuUy  comprehend)  the  infinite 
wisdom,  harmony^  and  variety  of  that  wonderful  scheme 
of  creation  which  connects  us  with  all  our  fellow-creatures 
in  one  common  bond  of  sympathy ;  and  it  also  teaches 
ns  a  lesson  of  humility^  by  showing  that  all  our  phy- 
sical^ and  perhaps  even  our  mental^  faculties  are  shared 
with  us  by  other  animals^  far  indeed  inferior  to  us  in 
organization^  but  equally  enjoying  the  prescient  and 
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beneficent  care  of  Him  through  whom  ''  we  all  Uve  and 
move  and  have  our  being/'  The  second  consideration 
discloses  to  us  the  ancient  history  of  the  globe  which 
we  inhabit ;  and^  by  reason  of  the  durable  nature  of 
molluscous  shells^  which  is  capable  of  resisting  the 
action  of  many  forces  that  destroy  other  organisms,  we 
can  apply  our  knowledge  of  their  living  structure  and 
habits  to  the  elucidation  of  some  of  those  difficult  pro-' 
blems  which  are  necessarily  involved  in  the  study  of 
Geology.  For  this  reason,  shells  have  been  aptly  called 
the  ''  Medals  of  Creation ; "  and  they  are  as  important 
to  this  science  as  coins  are  for  making  us  acquainted 
with  the  history  of  past  nations.  The  advantages  and 
pleasures  of  the  fascinating  pursuit  of  Natural  histoiy 
have  been  so  often  and  so  forcibly  expatiated  upon  by 
popular  writers  on  the  subject,  that  I  can  hardly  hope 
to  add  anything  to  promote  its  interest.  As  a  branch 
of  education,  the  benefit  of  such  studies  is  incalcu- 
lable. They  impart  and  inculcate,  in  the  most  agree- 
able form,  the  faculty  of  sound  reasoning,  the  continual 
exercise  of  memory,  a  love  of  order,  habits  of  observation, 
and,  above  all,  the  necessity  of  truth.  No  one  can  hope 
to  be  a  naturalist  who  is  wanting  in  accuracy.  As  a 
source  of  intellectual  gratification^  no  pursuit  of  any 
other  kind  can  excel  it.  It  is  entitled  to  bear  equal 
rank  with  the  pleasures  of  "  Hope,"  "  Memory,"  "  Ima- 
gination," and  ''  Literature,"  all  of  which  have  had  able 
poets  and  writers  to  celebrate  their  praises ;  and,  although 
the  great  orator  of  ancient  days  had  letters  especially  in 
his  view,  his  admirable  remarks  will  apply  with  equal 
force  to  the  study  and  love  of  Natural  science.  After 
premising  that  such  pursuits  are  most  worthy  of  the 
dignity  of  a  thinking  being,  as  well  as  most  humaniaing 
and  liberal  in  their  tendency,  he  says, ''  Other  mental 
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occupations  are  not  suited  either  to  every  time^  or  to 
every  age  or  place:  these  studies^  however,  foster  our 
earlier  years  and  impart  pleasure  to  our  dedining  ones ; 
they  adorn  our  prosperity,  and  afPord  a  refuge  and  solace 
in  adversity ;  they  delight  us  at  home,  but  do  not  hinder 
UB  in  the  dischai^e  of  our  public  duties ;  they  are  our 
companions  in  the  evening,  abroad,  and  in  the  country*^/' 
We  are,  I  fear,  too  prone  to  indulge  in  a  patriotic 
boast,  that  our  naturalists  are  more  painstaking  and 
numerous  than  those  of  other  nations ;  but,  with  regard 
to  condiology,  I  must  admit  that  we  are  far  excelled  by 
the  French.  Moquin-Tandon  stands  preeminent  in  the 
elucidation  of  the  anatomy,  physiology,  and  habits  of  his 
native  land  aad  freshwater  Mollusca;  and  the  number 
of  his  countrymen  to  whose  works  on  the  subject  of  con- 
chology  he  has  referred  in  lus  admirable '  Histoire  Natu- 
relle  des  Mollusques  terrestres  et  fluviatiles  de  France ' 
is  no  less  than  168.  Can  we  show  any  work  at  all  equal 
to  his  as  regards  knowledge  or  labour  on  our  own  land 
and  freshwater  Mollusca,  or  one-half  of  the  above  num- 
ber as  British  writers  on  conchology,  from  Lister  to 
the  present  time?  It  is  true  that  the  marine  fauna 
of  France  has  notbe^  studied  with  equal  assiduity  and 
success ;  but  our  superiority  in  this  respect  may  be  owing 
to  the  greater  extent  and  variety  of  sea-coast  which  we 
possess,  as  well  as  to  our  habits  as  a  maritime  people, 
evidenced  by  the  fleet  of  yachts  and  pleasure-boats  which 
crowd  many  of  our  harbours.  In  the  thinly  populated 
and  comparatively  isolated  region  of  Scandinavia,  but 
where  opportunities  of  marine  investigation  are  peculiarly 
&vourable,  we  find  a  host  of  able  and  zealous  concholo- 
gists  (such  as  Nilsson,  Lov^n,  Sars,  Hisinger,  Steen- 
strup.  Oersted,  Moller,  Morch,  Asb]omsen,Malm,  Torell, 

*  Cioero,  Or.  pro  Arch,  poet  (ed.  Anth.)  p«  158. 
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and  Bergh),  who  are  not  bx,  if  at  ail,  behind  na  in  the 
race^  and  are  worthy  sncoeasors  of  the  great  Linn^^ 
Miiller^  and  Fabricins.  Nor  are  tiie  conchologistB  in 
Germany^  Italy^  and  oth^  parts  of  the  European  con- 
tinent few  or  nnknowni  as  may  be  seen  by  reference  to 
the  list  of  authors  which  is  appended  to  this  volume. 

Pleasures  and  drawbacks.^^In.  the  pursuit  of  this  as 
well  as  of  other  branches  of  Natural  History,  not  the 
least  part  of  our  enjoyment  is  derired  from  ^rmpathy 
with  other  naturalists,  or  from  what  may  be,  perfai^ 
not  inappropriately,  termed  ''the  freemasonry  of  the 
craft/'  In  my  occasional  visits  to  the  Continent,  I  have 
invariably  experienced  the  greatest  kindneBs  from  many 
who  were  only  known  to  me  by  name;  nor  is  such 
good-fellowship  less  hearty  at  home  than  it  is  abroad. 
On  one  occasion  my  hobby  of  snail-hunting  perhaps 
saved  me  from  some  trouble  or  annoyance.  In  the  spring 
of  1850 1  was  travelling  with  my  wife  through  Lombardy, 
when,  during  a  mid-day  halt  at  Bovigo  to  bait  the  horses, 
I  could  not  resist  taking  a  walk  outside  the  barriers, 
accompanied  by  our  courier,  who  had  been  previously 
useful  to  me  in  assisting  to  collect  shells.  At  the  end 
of  an  hour  or  so  we  returned,  but  found  at  the  barrier- 
gate  an  Austrian  official  who  demanded  our  passpcnrts. 
This  was  at  first  a  poser,  as  I  had  left  in  the  cairiage  at 
Bovigo  the  document  which  was  at  that  time  so  indis- 
pensable for  passing  through  the  North  of  Italy.  All 
explanations  appeared  to  be  imavailing,  when  the  courier 
pulled  out  of  his  pocket  a  collecting-box  fdU  of  live  snails, 
and  at  once  satisfied  the  smiling  official  by  showing  this 
proof  of  our  innocence  with  the  remark, "  Ecco,  Signore, 
i  nostri  passaporti  \" 

The  reminiscences  and  association  of  ideas  arising  out 
of  the  work  of  collection  are  often  very  pleasant,  but 
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oocanonally  not  imfiraiight  with  sadness.  A  specimen 
will  in  after  days  faring  back  to  our  minds  many  an  in- 
cident^ which  dse  had  been  forgotten,  of  woodland  and 
seaside  rambles^  of  naatical  adventure,  of  excorsions  in 
foreign  lands,  and  (aboye  all)  the  companionahip  of  be- 
loved bat  lost  firiends,  who  have,  aba  1  left  this  fieur  world 
and  ns.  The  bitter  drop  will  arise  fin»in  the  midst  of 
the  sweet  and  bubbling  spring  of  pleasure,  and  give  us 
pain  even  among  the  encird&D^  flowers.  It  is  still  the 
same  as  when  Lucretius  wrote — 

** ooroiUB,  BBrts  puttitiir; 

Naqoio^aam :  quoniam  medio  de  fonte  leporum 
Smgit  amaii  aliquid,  quod  in  ipsU  floribus  angat." 

Incidents  of  the  pursuit. — ^It  is  not  always  easy  to 
enlist  fishermen  in  the  cause  of  science.  Most  of  them 
readily  promise,  but  seldom  keep  their  word ;  and  they 
do  not  seem  to  comprehend  how  any  sensible  person  can 
take  an  interest  in  such  pursuits,  as  they  regard  all  the 
products  of  the  sea,  which  are  not  fish,  as  "  trash/'  In 
the  Shetlands,  however,  I  have  received  much  assistance 
from  the  long-line  fishermen,  who  brought  me  all  the 
whelks  (or  '^buckies^')  which  were  caught  sticking  to 
the  bait  on  the  deep-sea  (or  "  haaf )  fishing-banks ;  and 
they  did  this  regularly  and  for  several  weeks  together. 
M.  Drouet  complained  bitterly  of  the  difficulty  which  he 
experienced  in  inducing  the  native  fishermen  at  the 
Azores  to  bring  him  any  shells,  even  although  he  ofiered 
to  pay  them  liberally  for  their  trouble.  They  told  him 
they  did  not  choose  to  alter  their  habits ;  and  one  of  them, 
after  seeing  the  French  conchologist  very  busy  collecting 
some  small  land-shells,  said  to  his  muleteer  one  day  in 
confidence,  '^C'est  bien  dommage,  mais  ce  seigneur 
franfais  est  pris  de  111!''  and,  while  saying  this,  he  sig- 
nificantly touched  his  forehead.     How  £eu:  some  persons, 
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who  affect  to  consider  themselves  as  more  enlightened 
than  the  poor  fisherman^  may  share  in  his  remark,  I  will 
not  pretend  to  inquire, — although  it  is  by  no  means 
eertain  that,  by  their  so  doing,  they  are  not  themadTes 
greater  objects  of  pity  than  the  orasy  naturalist. 

A  curious  question  may  be  raised  as  to  the  riff  hi  of 
any  person  to  collect  and  appropriate  shells  or  otl^r  ob« 
jccts  of  Natural  history.  According  to  the  strict  inter- 
pretation  of  the  law,  all  trespasses  upon  private  lands 
without  the  consent  of  ihe  occupier  are  unjustifiable  $ 
and  it  makes  no  difference  whether  the  trespasser  is  a 
naturalist  in  pursuit  of  his  amusement,  or  whether  he 
is  simply  taking  a  walk  for  the  sake  of  exercise.  For- 
tunately for  scientific  research,  great  forbearance  is 
almost  invariably  shown  to  naturalists  by  the  proprietors, 
or  occupiers  of  land,  even  although  the  latter  may  take 
no  interest  in  such  pursuits ;  and  the  instance  to  tiie 
contrary,  of  which  the  gifted  Hugh  Miller  complained, 
in  his  ^'  Cruise  of  the  Betsey,"  was  probably  owing  to  his 
not  having  exercised  the  common  courtesy  of  requesting, 
from  a  sectarian  opponent,  permission  to  collect  fossib 
on  his  land.  I  could  also  very  well  imagine  that  the 
owner  of  a  '^neat  villa''  might  have  a  decided  objection 
to  his  favourite  fish-pond  being  invaded  by  a  party  of 
conchologists  or  entomologists  armed  with  ladles  or  nets, 
especially  if  they  considered  it  quite  unnecessary  to  go 
tb^ough  the  ceremony  of  asking  leave.  In  the  case  of 
manorial  wastes  or  commons,  over  which  the  lord  and 
his  tenants  have  certain  and  well-defined  rights,  not  ex- 
tending to  such  things  as  objects  of  Natural  history,  no 
question  of  this  kind  is  ever  likely  to  arise ;  and  the 
legal  maxim,  "de  minimis  non  curat  lex,"  would  pro- 
bably apply  to  this  case.  The  mqesty  of  the  law  would 
not  condescend  to  notice  such  trifles  as  a  few  sheQs,  m- 
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sector  or  plants.  The  same  role  would,  in  all  probability, 
hxM  good  in  the  case  of  researches  for  Natnrali-histoiy 
purposes  on  those  parts  of  the  searshore  which  lie  be- 
tween high  and  low-water  mark,  and  especially  if  Aey 
were  made  exolusiyely  in  the  pursuit  of  scienoe  and  not 
for  commercial  gain*  In  a  seigniory  or  honour,  com- 
prising several  manorsj  which  has  an  extensiTe  frontage 
to  the  sea,  on  the  coast  of  Gower  in  South  Wales,  the 
loid  is  entitled  to  recelye  small  annual  sums,  Tsiying 
tnm  sixpence  to  half-a-ciown,  hy  way  of  acknowledg- 
ment of  his  rights,  for  the  privily  of  gathering  cockles, 
moflsels,  lobsters^  and  crabs,  as  well  as  ore-weed  or  wrack 
which  is  used  as  manure  in  that  part  of  the  country ; 
snd  distinct  licenses  are  granted  for  these  privileges. 
With  reqpect  to  the  vast  tracts  ot  the  sea-bottom  which 
eitend  beyond,  the  low-wator  mark  of  spring  tides,  the 
right  of  the  public  to  explore  them  with  the  dredge  or 
anyodier  device  for  scientific  purposes  has  never  yet  been 
questioned*  Ev^i  in  France,  where  the  garde-marine 
have  strict  orders  not  to  allow  any  net  or  similar  imple- 
ment to  be  on  board  of  a  vessel  or  boat  on  that  coast 
when  oysters  are  out  of  season,  I  have  found  no  difficulty 
inobtaining  the  requisite  permission  to  use  my  dredge,  and 
it  was  granted  readily  and  with  the  utmost  courtesy. 

In  a  commercial  point  of  view,  British  shells  do  not 
fetch  high  prices,  compaied  with  what  is  given  by  col- 
lectors for  some  exotic  rarities.  The  late  Dr.  Turton 
stated,  in  his  useful  but  unsystematic  little  book  called 
'  A  Conchological  Dictionary  of  the  British  Islands,' 
that  a  complete  collection  <^  our  native  shells  had 
been  estimated  to  be  worth  its  weight  in  silver.  This 
was  certainly  a  singular  mode  of  valuing  such  property, 
considering  that  many  of  oar  minute  shells,  which  are  so 
light  that  hundreds  of  them  would  scarcely  balance  the 
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smallest  weight  used  by  apothecaries^  are  among  our 
greatest  treasures.  As  is  not  uncommon  in  such  cases^ 
beauty  of  form  or  brilliancy  of  colour  does  not  always 
represent  the  same  value  as  rarity  and  the  consequent 
difficulty  of  acquisition.    As  much  as  £S  has  been  given 

j  I  for  a  single  specimen  of  Panopaa  Norvegiea,  which 

would  be  considered  by  all  but  conchologists  as  a  very 

!  ugly  and  coarse  shell.     Some  of  our  scarcer  kinds  of 

Fu8U8  also  command  good  prices;  and  it  is  said  that  the 
magnificent  specimen  of  Buccinum  acuminatum,  which 
once  belonged  to  Lord  Kilcoursie  and  is  now  in  our 
National  Museum^  cost  the  Trustees  (or  rather  the 
country)  no  less  than  i£12.  Mr.  Damon  of  Weymouth, 
as  well  as  Mr.  Rich,  Mr.  Sowerby,  and  Mr.  Wright,  all 
of  Great  Russell  Street,  London,  are  the  principal  dealers 
in  this  line ;  and  a  priced  list  of  British  shells  may  be 
had  of  the  first-named  enterprising  person. 


CHAPTER  V. 

DISTEIBUTION. 


EXTENT.  —  oBienr  op  BnmsH  xollusoa.  — possils.  —  ovlf- 

STBEAM. 

Extent* — ^It  has  long  been  notorious  that  distinct 
groups  of  Mollusca,  as  well  as  of  other  Rnimfiji^  and  of 
plants,  occupy  more  or  less  extensive  areas  of  the  earth's 
surface.  This  distribution  is  generally  more  limited  with 
regard  to  terrestrial  kinds  than  to  those  which  have  an 
aquatic  habitat.  The  temperature  of  the  sea  at  certain 
depths  is  constantly  the  same  everywhere,  and  it  does  not 
appear  to  be  affected  by  that  of  the  surfiEMX.  One  species 
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of  the  marine  Testaoea  {Saxicava  arctica  or  rugosa)  is  said 
to  be  almost ''  cosmopolite/'  being  diffused  over  all  seas 
from  Baffin's  Bay  to  that  which  washes  the  shores  of 
Australia.     It  has  also  a  wide  range  of  habitat  in  the 
same  seas^  extending  firom  low-water  mark  down  to  a 
depth  of  100  £Bithoms  and(Upwar^.     The  distribution  of 
Terebraiula  capuiserpentis  is  nearly  as  extensive  in  re- 
spect of  area  and  depth  of  water.    This  is  spread  not 
only  over  all  the  European  seas^  but  also  (although  under 
other  names,  viz.  septentrionaUa  and  Japwiica)  over  a 
great  part  of  the  North  and  South  Atlantic,  Pacific,  and 
Indian  Oceana.    In  both  of  these  instances  the  variation 
of  form  and  sculpture  is  very  considerable,  being  coinci- 
dent with,  and  probably  caused  by,  the  extent  of  habitat. 
PWine  aperta  is  found  in  every  part  of  the  seas  of 
Europe,  as  well  as  in  Simon's  Bay  at  the  Cape  of  Grood 
Hope,  and  in  the  Australian  seas.     Saxiccma^  Terebra- 
tula,  and  PhUine  represent  three  different  orders  of  M ol- 
losca ;  and  I  have  cited  them,  for  that  reason,  as  exam- 
ples of  the  extent  of  what  is  termed  '*  geographical  distri- 
bution.^'   The  limits  within  which  some  other  kinds  of 
Mollusca  occur  are  also  very  wide ;  and  the  Gulf-stream 
transports  to  great  distances  pelagic  or  floating  kinds, 
such  as  Hyakta,  lantkina,  and  Spirula.    But,  considering 
all  these  to  be  exceptions,  it  may  be  assumed  as  a 
general  rule,  that  there  is  no  specific  conformity  between 
the  marine  products  of   the  temperate  and  tropical 
regions,  especially  between  the  Mollusca  which  inhabit 
that  part  of  the  North  Atlantic  Ocean  which  confines 
die  coasts  of  Europe,  on  the  one  hand,  and  the  rest  of 
the  Atlantic  Ocean,  as  well  as  the  Pacific,  Indian,  and 
great  Southern  Oceans,  on  the  other  hand.     No  authen- 
ticated case  has  been  recorded  of  any  marine  West 
Indian  species  having  been  foimd  living  in  the  European 
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seas,  or  vice  versd.  The  moBt  striking  difference  ^^eais 
to  be  with  respect  to  those  q>ec]e8  called  ''littonl,'' 
which  are  more  subject  to  climatal  influence  than  the 
inhabitants  of  deep  water.  In  the  case  of  freshwater 
shells^  the  same  role  and  exceptions  seem  to  prevail. 
The  common  pond-snail  {LimtuBa  peregra)  is  diffused 
OTcr  the  whole  of  Europe^  as  well  as  over  considerable 
tracts  of  North  America  and  Northern  Aaia;  and  it  ia 
only  by  calling  them  "  representatiye  '*  species  andgmng 
them  other  names  that  any  pretence  can  be  made  tos 
distinguishing  certain  British  species  of  Limnaa,  Phgta, 
and  Piridutm  from  those  which  are  brought  from  yexy 
distant  parts  of  the  world.  This  diffusion  of  freshwater 
shells  has  been  attributed  to  the  chance  transport  by 
birds ;  but  I  am  inclined  to  believe  that  it  had  a  different 
and  very  remote  origin,  and  that  it  took  place  long  before 
the  present  distribution  of  land  and  water.  Land-sheUa 
are  much  more  restricted  in  their  range ;  and  with  the 
exception  of  two  minute  species  {Helix  pulchelia  and 
Cochlicopa  Inbrica),  besides  a  few  other  snails  which 
have  been  introduced,  and  as  it  were  domesticafaed^  by 
Man,  I  am  not  aware  of  any  kinds  which  are  common 
to  both  hemiapheres.  In  Thibet  and  Cashmir,  indeed^ 
many  of  the  land-aheUs  are  said  to  belong  to  the  same 
species  as  inhabit  Great  Britain ;  but  these  are  probably 
the  descendants  of  ancient  immigrants  during  the  Ola^ 
cial  epoch  from  more  northern  latitudes.  The  mode  by 
which  the  Mollusca  have  become  distributed  thvoughoat 
the  different  and  remote  areas  in  whidi  they  are  now 
found  living  or  in  a  fossil  state  has  in  all  probaUIity 
been  the  same  from  the  time  of  their  creation.  Their 
natural  tendency  is  to  disperse  either  in  search  of  food 
or  fix)m  a  migratory  instinct;  and,  although  the  paoe 
of  a  snail  is  pfroverbially  slow,  time  and  the  action 
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of  marine  currents  irOl  effect  for  thdr  countless  race 
and  generations  tliat  which  is  denied  to  ftnimftla  of 
greater  locomotive  powers  but  of  less  number.    A  small 
tribe  of  gigantic  animals  wouM  be  &  more  easily  ex- 
terminated ihan  a  host  of  puny  shell-fish.    When  the 
MoUosca  hare^  in  th^  contse  of  ages^  become  thus  spread 
orer  a  certain  space,  their  further  pn^ress  is  arrested 
by  some  geological  conrtdsion  or  change.    Tlie  land  or 
aea-bed,  which  they  inhabited  or  roamed  over,  is  either 
suddenly  or  gradually  covered  with  water  or  dried  up ; 
jdains  aie  raised  and  obnverted  into  mountains;  trees 
and  succulent  vegetation   ^sappear;   deserts  become 
swamps,  and  rivers  estuarito;  the  sea-shore  sinks  many 
fiithomfl  deep ;  the  climate  of  the  land  and  the  tempera- 
ture of  the  sea  are  altered ;  knd  conditions  un&vourable 
to  molkiscan  life  succeed.    By  some  of  tiiese  means 
many  sj^e^es  ^e  entity  destroyed  within  the  area 
wMdi  is  tiie  sieene '  of  such'  k  convulsion  or  change ; 
others  are  reduced  in  number  and  dwindle  away ;  while 
a  few  of  a  moie  hardy  nikture  survive  and  continue  to 
flofuririi.    Frequent  iterations  in  the  relative  level  of 
sea  SEtid  land,  iuxxmipanying  the  alternate  elevation  or 
depresrionof  mofe  or  less  extensive  districts,  wiU  doubt- 
less account  in  a  ^feiit  m^isure  for  the  irregular  distri- 
bution of  some  spedes  tamS  groups  of  MoUusca.    But 
shell-fish  do  n6t  "retire'*  or  '^ retreat,'^  as  has  been 
conjectulred  by  soBto  naturalists.     Their  instinctive  im- 
pulse lA  to  advance  only.    When  aquatic  moUusks  sud- 
denly and  unwillingly  find  themselves  on  dry  land,  or 
snails  are  immersed  in  a  sea-bath  for  a  long  time,  they 
have  no  altemativ^  but  to  die  at  their  posts  like  brave 
soldiers;  wHle  their  comrades  are  starved  to  death,  owing 
to  the  fiuluiie  of  the  commissariat. 

With  respei^  to  the  distribution  of  the  marine  Mol- 
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luBca  in  the  European  seas^  many  theories  have  been 
from  time  to  time  advanced,  each  of  which  wonld  divide 
this  great  area  into  several  distinct  parts,  or  what  are 
called  '' provinces/'  Professor  Milne-Edwaids,  in  the 
'Annales  des  Sciences  Natorelles'  for  1888,  proposed 
the  following  division — 1.  Scandinavian,  3.  Celtic,  3. 
Mediterranean.  Mr.  S.  P.  Woodward,  in  his  very  usefiil 
httle  treatise,  entitled  '  Manual  of  the  MoUusca '  (the 
last  edition  of  which  was  published  in  1*856),  considered 
that  there  are  four  provinces,  viz.  1*  Arctic,  2.  Boreal, 
3.  Celtic,  4.  Lusitanian;  and  these,  according  to  this 
writer,  were  '^  framed  upon  the  vridest  poaaUe  basis.'' 
In  a  postbumoQs  work  of  the  late  Professor  Edward 
Forbes,  which  was  most  ably  continued  and  edited  hy 
Mr.  OodwiU't- Austen  in  1869,  under  the  title  of  '  The 
Natural  History  of  the  European  Seas,'  a  fifth  province 
(the  ''MecUterranean")  has  been  added  to  those  above 
enumerated.  The  latter  scheme  of  distribution  has  been 
recently  adopted  by  Mr.  M'Andrew  in  the  'Annals  of 
Natural  History'  for  December  1861. 

Now,  although  such  a  division  into  '' provinces"  or 
separate  areas  of  distribution  is  very  plausible,  and  pos- 
sibly may  be  maintainable  in  the  same  sense  as  the  divi- 
sion of  Mankind  into  distinct  races,  a  definite  princifde 
seems  to  be  wanting  in  their  construction.  If  we  com- 
pare any  one  of  these  schemes  vnth  another^  a  very 
material  discrepancy  iA  observable  as  to  the  relatiTe 
limits  of  the  provinces.  For  instance  (not  to  travel  £sr 
from  home),  Milne-Edwards  considered  that  the  Celtic 
province  had  its  southern  boundary  in  the  Straits  of 
Gibraltar ;  Woodward  restricted  the  same  limit  of  this 
province  to  our  own  coasts ;  while  FiHrbes  advocated  its 
extension  "  from  the  Bay  of  Biscay  to  the  Baltic  Sea." 

The  principle  of  definition,  as  well  as  of  construction. 
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between  recent  sbells  of  Natiea  clausa  fixim  the  North 
Cape  and  fosBil  shells  of  the  same  species  firom  Palermo. 
It  is  an  indisputable  fact  that  whenever  the  MoUusca  of 
any  part  of  the  European  sea-coast  have  been  oarefiilly 
examined^  the  species  which  are  there  fbuid  exhttxt  a 
greater  conformity  than  had  been  preriously  sopposed 
with  the  species  inhabiting  more  remote  parts,  the 
general  area  being  thus  widened  and  every  portion  of  it 
brought  into  closer  relation  to  the  others.  The  former 
test  of  percentage  is  in  that  case  fallacious  and  no  longer 
to  be  depended  upon.  Thus  we  find  that  in  HuIipiKi's 
invaluable  work  on  the  Sicilian  MoUusca,  which  was 
completed  in  1844,  513  species  of  marine  Testacea  are 
described.  After  making  a  small  deduction  for  dupli* 
categ  {e.  g,  six  out  of  eight  species  of  Amomia^  and  some 
Ri98(ke),  about  600  species  may  be  regarded  as  distinct^ 
The  treatise  appended  to  the  last  volume  of  that  work 
contains  a  table  of  comparison  between  the  Mjollusca  of 
the  Mediterranean  and  those  of  the  Britirii  seas ;  and 
in  this  table  127  out  of  the  above  number  of  500  are  set 
down  aa  belonging  to  our  fauna.  Thia  gives  a  rate  of 
only  about  25  per  cent.  The  result  of  my  own  exantii- 
nation  of  the  marine  Testacea  of  another  part  of  the 
Mediterranean  *  is  very  different  from  that  of  Philippi — 
especially  when  it  is  taken  into  account  that  my  exami* 
nation  only  occupied  three  or  four  weeks>  while  Philippi 
was  engag^  for  many  years  in  a  continuous  investiga- 
tion. The  total  number  of  species  which  I  found  or  ex* 
amined  on  the  Piedmontese  ooast  in  1855  was  875;  and 
of  this  number  I  identified  no  leas  than  206  as  Bvitkh. 
This  gives  a  rate  of  nearly  55  per  cent. ;  and  .taking 
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On  the  Marine  Testacea  of  the  Piedmontese  Coast,"  Ann.  &  Mag. 
N.H..  Febroarf  1856,  p.  155-188.  An  Italian  translation  by  Profeasor 
Capellini  baa  boon  published  at  Qenoa. 
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FUiqj^^s  munber  of  500  m  the  standttd  of  comparison 
it  is  41  per  eent.,  aftet  tniddiig  soni^  aQowance  on  tiie 
one  hand  for  qpeeits  tmuotioed  by  Phifipj^  but  induded 
in  my  Us^  and  cm  ihe  other  haiid  for  specieB  described 
hflim  but  not  obacarved  bjr  m»,  aldiough  many  of  the 
liter  are-  unqOflitioimUj  British.  The  discrepancy  in 
tbae  resuliB  iv  Hie  move  remarkable  when  it  is  con- 
adened  that  only  tmHw  yaatrs  ekpsed  between  the  pub- 
lioitioM  by  Ph^ppi  and  mys^  of  our  respectiTe  re- 
wncbei.  When  the  maticoib&t  a&d  extent  of  similar  in- 
natiffUfOtm  haVe  been  inereaaed^  and  sufficient  attention 
lus  been  paid  to  the  disorimination  of  species^  in  order 
to  ikmt  iiemtifieolion  ifiib  the  names  imposed  upon 
theai  by  different  auttio¥8>  it  is  Mghly  probable  tiiat  a 
it^fifftter  eonespondenee  wifl  be  found  to  e^t  between 
tb0%staeeaof  tile  MeditetraUean  and  Brittth  seas  than 
lutt  beeft  imperfectly  indi<Mtted  by  me.  One  great  diffl- 
cidty  in  maldng  sudi  a  cdnoordance  has  arisen  from  the 
luUt  of  nureiy  eoBat^g  the  wames  given  by  authors^  in- 
stead of  examining  aad  ooMparin^  the  specimens  described 
by  tbevi;  and  I  befieve  that  many  an  unsuspected  link 
in  die  chain  of  specif  idexitity  would  be  detected  by 
pmsaiag  the  latter  course  of  investigation.  It  was  only 
by  meffe  aocide^^  whil6  I  was  latdy  looking  over  the 
eieelltat  cidlections  of  French  sea-shells  belonging  to 
M.  Fetit  de  la  SoDSsay^-  at  Paris  and  to  Dr.  Baudon 
at  Mouy,  that  I  recogni^ed^  among  some  specimens 
wbidi  they  had  received  fitnn  M.  Martin  of  Marngues^ 
and  which  he  had  proclured  by  dredging  in  a  deep  part 
of  the  Medkecranean  off  the  coast  of  Prov^nce^  not  only 
the  Bsbcdrnmn  Humpht^sianum  of  otur  northern  sea 
(nnder  the  name  of  B.  Fustforme,  Kiener)^  but  also  the 
Rissoa  abyssicola  of  Forbes,  which  had  hitherto  been 
tupposed  to  be  exclusively  confined  to  the  Hebridean 
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channel.  This  last  was  called  ^'  Rusoa  seabroj^'  although 
it  was  not  the  species  so  named  and  described  by  PhilippL 
Bulla  Cranchii  and  other  '^northern  "  forms  also  occurred 
among  these  Mediterranean  shells,  but  mider  names 
distinct  firom  those  which  British  conchologists  have 
given  to  them.  K  we  can  divest  onr  minds  of  the  popnlar 
or  received  impression,  that  the  diversity  between  spedes 
which  inhabit  the  extreme  northern  and  southern  por- 
tions of  the  European  seas  is  both  g^ieral  and  weU- 
markedy  w^  shall  not  be  surprised  at  the  discovery  ihat 
many  species  of  Mollusca  which  at  present  bear  different 
names  (such  as  MUra  Onenkmdica  and  M.  ebemu)  are 
really  the  same  or  undistinguishable  firom  each  other,  or 
that  even  the  Astarte  incrassaia  of  the  Mediterranean  is 
only  a  variety  of  that  polymorphous  and  northern  species, 
A,  sulcata. 

The  testaceous  Mollusca  of  our  own  seas  have  been 
separated  by  Forbes  and  Hanley  into  no  less  than  nine 
different  types — viz.  Lusitanian,  South  British,  Euro- 
pean, Celtic,  British,  Atlantic,  Oceanic,  Boreal,  and 
Arctic.  The  limits  of  these  so-called  types  have  not 
been  defined  with  any  degree  of  precision ;  and,  although 
the  proposed  division  is  highly  ingenious,  it  can  scarcely 
be  considered  as  justified  by  the  present  state  of  our 
information  on  the  subject.  It  seems  to  me,  after  a 
long  and  careftd  study  of  the  question,  that  no  more 
than  two  groups  (which  are  apparently  distinct  firom 
each  other)  can  be  recognized  in  a  geographical  point 
of  view  'y  and  for  these  I  would  surest  the  general,  but 
not  inappropriate,  names  of  ''Northern''  or  North- 
European,  and  ''Southern''  or  South-European.  It  is 
extremely  difficult  to  fix  the  limits  of  even  these  com- 
paratively wide  areas  of  distribution ;  but  the  "  facies  " 
of  each  group  is  manifest  to  some  extent  in  the  lit- 
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The  same  basis  of  classification  may  be  adopted  for  our 
land  and  freshwater  shells.  These  have  been  separated 
by  Forbes  and  Hanley  into  only  three  types^  viz.  N'orth 
European^  Central  European,  and  South  European.  The 
third  division  of  the  foregoing  category  (viz.  Oceanic)  is 
of  course  inapplicable  to  this  group ;  but  in  other  re- 
spects the  principles  which  regulate  their  distribution 
are  nearly  the  same  as  in  the  case  of  their  marine  ana- 
logues. The  difference  of  aspect  between  these  and 
marine  species,  so  far  as  regards  their  distribution,  is  very 
noticeable,  although,  in  this  point  of  view,  many  of  tbe 
land  and  freshwater  shells  exhibit  a  greater  resem- 
blance to  Httoral  species  than  to  those  which  inhabit 
deeper  water,  by  reason  of  their  external  conditions. 
Temperature  or  climate  is  one  of  the  principal  agents 
in  regulating  the  diffusion  of  land  and  freshwater  Mol- 
lusca ;  and  their  limits  are  often  sharply  defined  by  a 
strait  of  the  sea  or  a  mountain-range.  Some  conspi- 
cuous land-shells  (as  Helix  fruticum  and  H,  incamata) 
live  in  the  North  of  Prance,  although  they  have  never 
been  found  in  this  country  unless  in  a  subfossil  state 
and  as  the  relics  of  a  past  state  of  things.  Some  of  onr 
common  snails  do  not  pass  the  Grampian  Hills.  In 
Zetland  the  Helix  aspersa  is  a  total  stranger,  fortunately 
for  the  poor  gardens  of  the  natives;  and  only  a  scanty 
remnant  of  the  tribe  have  succeeded  in  crossing  the 
Fentland  Firth  or  maintaining  their  existence  id  these 
barren  isles.  Freshwater  sheUs  are  not  so  restricted  in 
their  distribution,  although  one  of  our  native  species 
{Limfusa  involuta)  has  hitherto  been  discovered  in  only 
one  locality — assuming  that  this  species  is  distinct  finom 
L.  gltUinosa,  which  does  not  appear  to  have  been  found 
in  the  same  district.  A  table  of  distribution  of  the 
land  and  freshwater  shells  which  inhabit  the  British 
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which  exist  between  this  ancient  MoUuscan  fauna  and 
that  which  at  present  inhabits  otur  seas  and  coasts^  I  have 
not  only  examined  the  Crag  strata  in  company  with 
Mr.Prestwich^  whose  experience  in  this  important  branch 
of  geological  science  is  so  well  known^  but  I  have  also 
carefully  gone  over  the  extensive  collection  of  Crag  shells 
made  by  Mr.  Searles  Wood  and  presented  by  him  to 
the  British  Museum.  In  pursuing  the  latter  examina- 
tion^ I  compared  the  collection  with  the  yaluable  and 
elaborate  work  of  Mr.  Wood,  published  by  the  Pabeon- 
tographical  Society,  in  which  the  specimens  were  de- 
scribed and  figured,  as  well  as  with  Mr.  Davidson's 
memoir  on  the  Tertiary  Brachiopoda  in  the  same  series 
of  publications ;  and  I  afterwards  collated  the  result  of 
this  examination  with  a  great  many  books  and  special 
treatises  on  the  recent  conchology  of  Europe  and  the 
Arctic  regions.  I  likewise  derived  no  small  aaaistance 
in  the  investigation  from  the  opportunity  I  had  of 
consulting  the  lai^e  collection  of  recent  shdls  in  our 
National  Museum,  and  for  which  I  would  here  return 
my  best  thanks  to  Dr.  Baird,  the  courteous  and  able 
Curator  of  this  department.  This  examination  has  satis- 
fied me  that,  out  of  286  species  of  marine  sheila  belong- 
ing to  the  Coralline  Crag  formation,  no  less  than  167  are 
identical  with  those  which  still  live  in  the  British  seas. 
Of  the  remaining  119  species,  7  are  said  to  be  exclusively 
Northern,  and  19  Southern  forms,  while  93  appear  to 
be  extinct  or  are  as  yet  unascertained  to  be  existing. 
This  gives  a  proportion  of  very  nearly  60  per  cent,  for 
those  marine  species  of  the  Coralline  Crag  which  at  pre- 
sent inhabit  otur  seas.  Out  of  the  167  species  which  I 
have  recognized  as  British,  27  have  been  described  or 
recorded  by  different  authors  as  Northern,  and  only  24 
as  Southern  forms, — ^taking  the  Arctic  circle  as  the 
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distmguulied  by  Mr.  Davidson  (who  has  especitlly  and  so 
thoroughly  studied  the  fossil  Brachiopoda)  firom  a  living 
species  {L.  anatina)  by  any  characters  which  he  could 
recognize  as  constituting  a  valid  spedjBc  difference. 

These  considerations,  howevcTj  involve  the  difficult 
question  of  the  origin  of  q>ecies ;  and  I  will  not  pursue 
them  further,  except  by  suggesting  the  very  great  proba^ 
bility  that  all  existing  species  have  descended  by  modi- 
fication from  primeval  forms,  but  at  the  same  time  not 
admitting  the  hypothesis  of  Mr.  Darwin  that  such  forms 
were  very  few  or  perhaps  unique.  In  those  strata  which 
contain  our  earliest  records  of  the  world's  history,  as 
great  a  diversity  of  form  is  exhibited  in  the  groups  whidi 
we  call  genera  and  species  as  in  the  existing  £Ekuna;  and 
it  seems  evident  that  the  plan  of  the  Creator,  so  far  as 
we  can  comprehend  it,  has  not  been  that  of  pN^gressive 
development. 

Nor  will  I  here  venture  to  touch  upon  the  equally 
abstruse,  and  more  speculative,  hypothesis  as  to  the 
radiation  of  species  from  several  centres  of  creation. 

But  I  am  digressing.  For  the  reasons  above  stated 
with  regard  to  the  connexion  between  the  Coralline 
Crag  and  British  shells,  I  am  inclined  to  regard  this 
formation  as  the  starting-point,  and  as  it  were  the 
cradle  of  our  molluscan  race.  The  fauna  of  Europe, 
Northern  Asia,  the  Cis-Atlantio  aone  of  Africa,  and  a 
great  part  of  North  America  appears  to  have  been 
closely  related  at  a  comparatively  recent  epoch,  and 
to  constitute  only  one  area  of  origin.  Many  species  of 
MoUusca  once  existed  at  both  extremities  of  this  vast 
district.  Mya  truncaia,  Cyprina  hlandica,  and  Buod- 
man  undaium  live  in  the  Arctic  and  North  Atlantic  as 
well  as  in  our  own  seas,  and  their  remains  or  shells 
are  found  in  Sicily.     CanceUaria  costelltfera  occurs  in 
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shell  {Physa  acuta)  inhabits  the  West  Indies,  and  that 
such  Mollusca  seem  to  have  a  greater  aptitude  for  dif- 
fusion, or  a  greater  capability  of  enduring  difCsrent 
climates,  than  land  Mollusca,  being  (as  some  naturalists 
would  call  it)  more  ''mundane/' 

FosHls.— It  is  sometimes  very  difficult,  if  not  impos- 
sible, to  distinguish  what  are  called  '' fossil '^  firom  ''re- 
cenf  shells  of  marine  species,  if  they  are  ''dead"  or 
foimd  in  an  empty  state.  When  the  shells  in  question 
belong  to  species  which  are  not  known  to  inhabit  the 
locality  where  they  occur,  this  difficulty  may  give  rise  to 
some  interesting  questions.  In  most  cases,  the  nature 
of  these  shells  is  manifest  from  their  dull  appearance 
and  greater  opacity,  contrasted  with  fresh  shells  of  the 
same  species ;  and  it  does  not  require  much  expmence 
to  determine  whether  single  valves  of  Pecten  IslandicuSf 
which  are  not  unfrequently  taken  at  comparatively  great 
depths  in  our  northern  seas,  are  fossil  or  recent,  although 
they  occasionally  retain  their  coloured  markings.  This 
species  is  abimdant  in  the  Arctic  regions,  and  during 
the  Glacial  epoch  appears  to  have  been  diffiised  over  a 
large  tract  of  the  European  sea-bed;  but  I  am  not 
aware  that  it  is  now  found  in  a  living  state  south  of  the 
Bohuslan  district  of  tKe  Swedish  coast.  But  a  perplex- 
ing case  has  occurred  with  respect  to  some  shells  which 
were  taken  by  the  dredge  in  the  Irish  Sea  off  the  coast 
of  Antrim.  The  locality  is  a  submarine  deposit  called 
the  "Turbot  bank,*'  lying  about  five  miles  south  of 
Lame  and  having  a  depth  of  about  20  fathoms  at  low 
water.  This  bank  was  repeatedly  and  diligently  explored 
during  several  successive  years  by  Mr.  Waller,  Mr. 
Hyndman,  and  other  naturalists;  and  I  had  the  advan- 
tage of  not  only  examining  the  produce  of  their  labours, 
but  of  taking  part  in  an  expedition  which  was  made  in  the 
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aatninn  of  1859  for  the  express  purpose  of  endeaTOurmg 
to  ascfirtain  the  nature  of  this  submarine  deposit.  The 
result  of  these  researches  was  recorded  by  Mr.  Hyndman 
in  the  'Beports  of  the  British  Association '  for  1857  and 
1858;  and  some  observations  on  the  same  subject  by 
Mr.  Waller  will  be  found  in  the  '  Journal  of  the  Boyal 
Dublin  Society '  for  1858  (vol.  ii.  p.  29-^),  as  well  as  by 
myself  in  the  'Annals  and  Magaaine  of  Natural  History' 
lbrAiigu8tl858andFebmaryand  September  1859.  The 
association  or  collection  in  the  same  spot  of  forms  which 
have  been  usually  r^aided  as  Northern  and  Southern  is 
one  of  the  most  peculuur  features  of  this  inquiry.  Cobtm^ 
bdU  Holboim,  Scalaria  (?)  E9chr%cm,  Natica  clama, 
Margarita  cmerea,  and  TVophon  Scalariformis  (all  of 
which  are  decidedly  "  Arctic ''  species).  Crania  anomala, 
Driehoiropis  boretUis,  and  PunctureUa  Noachina  (which 
were  regarded  by  Forbes  and  Hanley  as ''  boreal "  types), 
Ter^ratula  eaputserpentia,  Litna  subauriculata,  and  Fis^ 
mareUa  retiaUata  (being,  according  to  the  same  authors, 
''Atlantic''),  Jrjfiqpe  ciatellula,  Trockus  Montagui,  and 
Pecten  tigrima  ("British"),  Astarte  sulcata,  Buccinum 
widaium,  and  Vemu  Casina  {"  Celtic ''),  Artemis  Uncta, 
Corbmla  nucleus,  and  Trockus  cinerarius  ("  European  "), 
together  with  Bissoa  striatula  ("  Lusitanian "),  all  of 
them  in  the  same  fresh  and  apparently  recent  condition 
and  (with  the  exception  of  those  included  in  the  first  and 
laat  categories)  in  a  living  state,  were  congregated  to- 
gether in  this  locality,  as  iT  on  purpose  to  refute  certain 
thecmes  of  geographical  distribution.  With  respect  to 
those  species  which  were  not  taken  there  in  a  living 
state,  it  was  surmised  that  they  were  fossil,  or  had  been 
carried  to  the  spot  by  marine  currents.  Some  of  the 
specimens  in  question  I  submitted  to  Dr.  Carpenter, 
whose  researches  on  the  microscopical  structure  of  mol- 
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lusooos  BhdU  entitle  his  opinian  to  the  greatest  poflsible 
weight ;  and  he  professed  that  he  was  imaUe  to  detect 
any  apparent  dififi^eiiee  between  the  texture  of  these 
i^ecimens  and  of  others  (which  were  unquestionably 
recent)  belonging  to  the  same  species  and  placed  with 
them  for  the  sake  of  comparison.  No  chemical  or  other 
test  f  seems  to  be  known,  by  which  the  texture  of  shells 
called  fossil,  and  certainly  of  vary  remote  antiquity,  can 
be  distinguished  from  that  of  recent  shells.  The  gloss 
and  the  greater  or  less  transparency  of  the  latter^  con- 
trasted with  the  dull  aspect  and  opacity  of  the  former, 
affinrd  the  only  criteria  of  distinction;  but  it  is  not 
known  how  far  the  continued  submersion  of  sheik  lior 
many  ages  in  the  sea,  where  they  ace  placed  beyond  the 
reach  of  atmospheric  influence,  may  have  prevented  any 
change  in  their  external  appeacaace.  The  shells  of  Mol- 
luBca  would  seem  to  be  nearly  indestructible  by  the 
ordinary  action  of  air  and  water,  and  especially  when 
thdbr  structure  is  crystalline  and  compact.  The  term 
**  recent  '^  is,  of  course,  comparative  in  point  of  time.  Sut 
a  few  of  the  shells  from  the  Turbot  bank,  belonging  as 
well  to  some  of  the  q^eoies  in  question  as  to  other  species 
which  are  undoubtedly  indigenous  and  exist  there  in  a 
living  state,  have  every  sign  of  being  fossQ,  and  are  pre- 
cisely similar  in  appearamce  to  the  shells  which  are  found 
in  the  Clyde  and  other  beds  oi  a  pleistocene  formatioD. 
Some  of  these  beds  occur  in  the  neighbourhood  of  the 
Turbot  bank,  and  contain  Yeldia  hmeeolata,  Leda  pyg^ 
maa^  Hypotkyrisprittacea^  and  other  shells  of  a  decidedly 
Arctic  chaaracter ;  but  only  one  (rf  these  q)ecie8  (vis.  Leda 
/Ty^j^nMso)  has  been  observed  in  the  Turbot-bank  dredgings, 
and  of  this  species  Mr.  Waller  found  a  Umng  specimen. 
ColumbeUa  HolboUU,  Scalaria  (?)  EschricUi,  and  Jfo-- 
gariia  cinerea  (being  three  out  ci  the  five  Arctic  tspedm 


T»]  INTRODtTCTIOX.  XCvii 

which  have  been  taken  on  the  bank)  have  not,  so  far  aa 
I  am  aware,  ever  been  detected  in  any  of  our  Tertiary 
strata.  The  two  other  Arctic  species  (Naiica  ckmsa 
and  JVophon  ScaUfrtformis)  inhabit  the  upper  coasts  of 
Norway,  as  well  as  more  northern  seas.  The  first-named 
qpecies  has  a  range,  according  to  M'Andrew  and  Barrett, 
from  the  shore  to  150  &thoms.  It  occurs  in  the  Red 
Crag,  as  well  as  in  almost  every  pleistocene  bed  which 
has  been  examined  in  this  country;  and  I  noticed  it  in 
the  eollection  of  Dr.  Van  Qeims  at  Utrecht,  among  some 
shdb  which  he  had  found  in  the  Subapennine  deposit 
of  Palermo.  This  species  is  not  induded  in  Philippi's 
fiat  of  Sicilian  fossils.  The  distribution  of  the  other 
q^edes  appears  to  have  been  equally  extensive;  and  I 
have  a  fresh  specimen,  recently  inhabited  by  a  hermit 
crab,  which  was  dredged  from  deep  water  off  the  Aber- 
dem  coast  and  obligingly  presented  to  me  by  the  late 
IVoliBssor  Mac^illiway •  It  ia  quite  possible  that  a  plei- 
atocene  bed  may  have  Inrmerly  existed  in  the  spot  which 
ia  now  occupied  by  die  Turbot  bank,  and  that  the  con- 
teatsof  this  bed  may,  by  the  action  of  the  tide  or  marine 
conentS)  have  become  mixed  up  with  the  existing  pro- 
ducts of  the  adjacent  sea-bed ;  and  the  appearance  of 
seme  of  the  sheDs  to  which  I  have  referred  might 
warrant  such  a  conduaion.  But,  inasmuch  as  many 
nbcs  of  the  Olacial  epodi,  such  as  Leda  pygnuta  and 
^ca  raridentaia,  still  survive  in  a  few  and  widely  sepa- 
nted  parts  of  that  extensive  area  which  was  once  sub- 
ject to  Arctic  conditions,  it  will  not  be  surprising  if  all 
the  spedes  I  have  thus  mentioned  as  doubtful  inha- 
bitants of  our  seas  should  also  have  lingered  on  in  their 
old  quarters  and  be  really  British.  The  conjecture  that 
these  shells  may  have  been  acddentally  transported  by 
aubmarine  currents  from  the  Arctic  Sea  to  the  Irish 
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coast  does  not  rest  upoa  any  foundation.  I  was  satisfied, 
by  information  whicli  I  obtained  on  the  spot  and  in  ^ 
course  of  my  dredging-operations^  that  no  submarine 
current  sets  in  that  direction,  nor  any  which  could  have 
brought  the  shells  from  a  distance ;  and  the  same  con- 
viction is  entertained  by  the  able  and  aealous  natundisti 
who  have  so  carefully  and  during  several  yeara  in  sac- 
cession  explored  many  square  leagues  of  this  remarkable 
sea-bed. 

Gulf-stream, — This  '' deus  ex  maohinll''  seems  al- 
ways to  be  called  into  requisition,  in  order  to  explain 
any  apparent  anomaly  in  the  distribution  <rf  manoe 
MoUusca.  In  the  minds  of  many  persons  it  ranks  wiA 
the  comet  in  its  mysterious  effects.  It  is  quite  true  that 
the  scientific  world,  and  indeed  all  who  take  any  interest 
in  the  works  of  Nature,  are  under  the  greatest  obliga- 
tions to  Commodore  Maiuy  fqr  the  lucid  account  he 
has  given,  in  his  ^  Physical  Geography  of  the  Sea,'  of 
this  really  wonderful  phenomenon.  But  with  regaid  to 
the  subject  of  the  present  inquiry,  I  cannot  help  express- 
ing a  doubt  whether  the  effects  of  this  great  ''river  in 
the  ocean ''  have  not  been  much  overrated. 

The  partial  glimpse  which  we  have  hitherto  been  able 
to  obtain  of  the  results  from  the  recent  expedition  of 
Otto  Torell  and  other  Swedish  naturalists  to  Spits- 
bergen shows  that  the  Gtilf-streatn  was  found  not  to 
exert  any  influence  on  animal  life  in  that  region,  it  ap- 
pearing to  be  entirely  of  a  glacial  nature  *.  From  carefiil 
inquiries  which  I  made  in  several  parts  of  the  eastern 
c(^ast  of  Zetland  last  year,  I  was  satisfied  that  the  Gulf- 

*  While  this  last  sheet  is  paanng  through  the  press  ^  May,  18G2)i 
Professor  Forchhammer  has  md  before  the  Boyal  Boeiety  a  TaluaUe  psp^r 
on  the  oompofition  and  density  of  sea-water.  His  obsar?atioos  as  to  d)0 
Gulf-stream  tend  to  show  that  it  cannot  affect  the  distribution  of  animsl 
life  in  the  lower  tones  of  the 
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atream  does  not  set  upon  an^  part  of  that  coast.  All 
the  driftwood  that  waa  waahed  aahore  waa  of  Norway 
fir,  and  came  firom  the  opposite  coast  Dr.  Lukis  in- 
farma  me  that  the  Oulf-stream  has  now  been  ascer- 
tained not  to  impinge  on  any  part  of  the  Channel  Isles, 
slthoo^  the  Sargasso  weed  and  the  seeds  of  tropical 
jdanta  are  occasionally  thrown  up  on  those  shores,  afker 
having  been  deflected  and  drifted  by  marine  currents. 
Much  evidently  remains  to  be  done  in  defining  its  exact 
oonne  in  noarth&cn  latitodea,  and  in  making  accurate 
obsorvationa  as  to  its  influence  on  the  &una  and  flora;, 
as  weU  aa  on  the  temperature,  of  different  parts  of 
Europe. 


CHAPTER  VI. 

HABITAT. 

STAnOXS. ^ZOHXS. — ABUirDAKCE  OP  MOLLI78CAK  LITE. GSOLOOI- 

CAL  RXLATIOIIB. CHAITKBL  ISLES. — ^KXOTtC  AJSTD  8F1TIII0TT8  8PB- 

CnS. — SBA-BIDE  SKETCH. 


8iaUon9. — ^The  subject  of  this  chapter  is  closely  con- 
nected with  that  of  the  last;  but  it  seems  more  conve- 
nient to  divide  it.  Having  considered  the  British  Mol* 
Insoa  with  reference  to  their  European  and  general 
distribution,  I  now  propose  to  give  a  short  account  of 
their  natiTe  habitats  and  to  take  a  home  view  of  the 
matter. 

The  MoIluBca  may  be  divided  into  land,  freshwater,  and 
marine.  Their  respiratory  organization  mainly  results 
from  the  nature  of  their  habitat,  or,  aa  botanists  would 
tenn  it,  their ''  station.^'  All  land-snails  breathe  the  free 
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bir,  hy  meauB  of  lung-like  cavities  or  pouches  which  tfaey 
possess.  Some  kinds  of  freshwat^  snails  have  a  similar 
apparatus;  but  they  are  also  enabled  to  estract  coca- 
sional  smpplies  of  oxygen  from  the  water^  and  are  thus  not 
entirely  dependent  on  their  air^pouches.  Others  of  this 
kind  are  fiumished  only  with  gills,  which  they  use  like 
fishes.  In  the  genus  Valvata  the  gill  is  external  and 
diaped  like  a  feather;  and  the  animal  has  also  an  an* 
xiliary  branchial  orgauj  which  resembles  another  ten* 
taclfi.  The  respiratory  ^tem  of  the  marine  Mollnswa^ 
with  tbeexoeptioQ  of  a  very  few  littoral  apedesj  is  bran- 
chial; and  130.  some  kinds  the  gills  areextemal.  BiFalves 
have  usually  two  leaf-like  gills,  which  are  srranged  sym* 
metrically^  on^e  on  each  side  of  the  body.  In  the  Bra* 
chiopodaf  however,  the  brachisl  organs  (scoording  to 
Mr.  Hancock)  subserve  the  funeliom  of  gills,  although 
in  one  genus  {Linffufa)  the  lobes  of  the.manile  m^ajy,  to 
a  certain,  extant,  be  considered  speciaU^  breathing- 
organs. 

There  are  some  peculiarities  with  respect  to  habitat  that 
are  interesting  to  geologists*  Some  kinds  of  freshwater 
univalves^  both  those  called  Pulmonobranch  {i.e.  re^oring 
by  means  of  lungplike  pouches)  ^  and  Pectinibranch  (t.  e. 
respiring  by  means  of  comb-like  gills),  have  tiie  fiiculty 
of  enduring  a  partial  dumge  or  difibrence  in  their  usual 
habitat,  which  would  be  &tal  to  other  kinds.  The 
Swedish  naturalist  Kilsson  relates  that  two  species  of 
lAmmBa  described  by  him^  as  well  as  Neriiina  fluviatiUsj 
live  in  the  Baltic,  adhering  to  sea-weeds,  and  sometimes 
at  a  distance  from  the  mouth  of  any  river.  With  these 
five  certain  marine  Mollusca,  such  as  tiie  common  mussel 
and  cockle,  Mya  arenaria  and  TeUina  Baltkica  (or  soU- 
duta),  all  of  which,  however,  are  of  a  dwarf  sise,  Lim^ 
SUM  is  Pulmonobranch,  and  Neriiina  is  PectinibrandL 
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The  same  peculiarity^  bat  not  of  so  permanent  a  dia* 

nuster,  has  been  obserred  in  the  case  of  a  firedrwater 

Undve.     The  common  pond^mnsad  {Afunhnia  eygne0) 

18  said  to  liye  inthe  riverTrent  at  Botteflford  in  Lincoln* 

shire^  which  is  salt  at  high  water.    The  fresh  water, 

being  lighter,  forms  the  upper  stratum;  while  die  sea* 

water  covers  the  bed  of  the  river  inhabited  by  the  Ano* 

dfmta.    A  small  PeetinilMranch  univalve  (Hydrobia  ttAncr) 

inhabits  indifferently  salt  and  bracldsh  water ;  another 

(K  venirosa)  frequents  only  the  latter ;  while  a  third 

(£r.  iimUU)  lives,  in  company  widi  BgthSma  teniaculata 

snd  other  freshwater  univalves,  in  water  which  is  nearly 

fresh.    The  usual  habitat  of  the  genus  Melampus  (which 

ii  Pofanonobranch)  is  the  sea*ahore;  but  one  species 

occurs  high  up  in  estuaries,  where  the  water  is  more 

fresh  than  salt.    M.  Marcel  de  Serres  is  of  opinion  that 

the  habitat  of  Dneissefta  polymorpha  (a  kind  of  mussd 

^ch  abounds  in  many  of  our  rivers  and  canals)  was 

originally  marine,  from  the  circumstance  of  the  shells 

being  found  in  tertiary  strata  of  marine  finmation.    The 

Busrian  traveller,  Pallas,  who  first  discovered  or  made 

known  tins  species,  described  one  variety  of  it  as  marine 

and  the  other  as  inhabiting  fresh  water.    Many  at  the 

marine  MoHusca  which  live  on  the  sea^shore  (some  of 

fhem  even  beyond  the  reach  of  the  tide)  pass  the  greater 

psrt  of  their  time  out  of  water;  and  tiie  same  remark 

applies  to   aome  freshwater  snails,  such    as  tdmnmt 

ptreffra  tsAAncyhafltmatiliBf  which  are  as  often  found 

on  dry  land  as  in  thefr  natural  element.    SuecineapuMs 

(a  land-snail)  appears  to  be  almost  amphibious.    Many 

genera  of  bivalve  Mollusca  contain  oeartain  species  whidi 

are  marine  and  others  which  have  a  freshwater  habitat. 

Even  Teredo,  PAofof,  and  ^rco  are  in  this  category.    The 

nnaDer  Crustaceans  seem  also  to  be  very  indiflbrent  to  tiie 
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nature  of  their  habitat  in  this  respect.  Mr.  Spenoe  Bate^ 
who  has  so  diligently  and  successfully  studied  our  native 
shrimps^  informs  me  that  Gammarus  loctuta,  which  only 
inhabits  the  sea,  is  scarcely  distinguishable  from  G.  flu^ 
viaiilis,  which  would  be  instantly  killed  by  being  put 
into  salt  water.  Professor  Lilljeborg  has  discovered  in 
some  of  the  inland  freshwater  lakes  of  Denmark  several 
Arctic  species  of  marine  Crustacea,  which  appear  to  have 
survived  the  Glacial  epoch,  and  to  have  adopted  from 
necessity  a  new  habitat,  in  consequence  of  the  gradual 
elevation  of  the  land.  And  the  result  of  the  researches 
made  by  Dr.  E.  von  Martens  on  the  occurrence  of 
marine  animal  forms  in  fresh  water,  which  was  published 
in  '  Wiegmann's  Archiv '  for  1857,  shows  that  10  out  of 
44  divisions  or  groups  of  Crustacea,  and  6  out  of  52 
divisions  of  MoUusca,  are  common  to  the  sea  and  fresh 
water.  IHsh  have  no  less  than  28  out  of  55  divisions 
similarly  circumstanced  as  to  habitat;  but  some  of  these 
are  well  known  to  migrate  annually  from  the  sea  to 
rivers  that  flow  into  it,  for  the  purpose  of  depositing 
their  spawn.  Such  peculiarities  of  habitat  form  one  of 
the  stumblingblocks  of  geology ;  and  it  is  fortunate  that 
the  cultivators  of  this  science  are  not  obliged  to  place 
their  sole  l^ance  on  the  palseontological  contents  of  the 
strata  which  they  wish  to  investigate,  as  they  have  also 
the  mineral  composition,  as  well  as  the  relative  juxtaposi* 
tion,  of  those  strata  to  guide  them  in  the  investigation. 
2ime», — It  had  long  been  known  that  different  parts 
of  the  sea-bed  were  inhabited  by  special  forms  of  animal 
life;  but  Bisso,  the  celebrated  naturalist  of  Nice,  was 
the  first  who  proposed  its  distribution  into  zones  of 
depth.  His  theory  was  derived  from  observations  on  the 
Mediterranean  fishes.^  The  late  Professor  Edward  Forbes 
added  much  to  our  knowledge  of  such  distribution ;  and 
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his  ndoable  researches  on  the  Invertebrata  of  the  ^gean 
and  our  own  Seas  enabled  him  to  define  these  zones 
with  considerable  precision.  Professors  Lov^n  and 
San,  as  well  as  Oersted,  have  made  us  acquainted  with 
the  range  and  limits  of  marine  life  in  the  Scandinavian 


In  firaming  any  scheme  for  dividing  the  sea-bed  into 
separate  areas  of  moUuscan  habitability,  according  to 
their  depth,  it  must  be  borne  in  mind  that  the  extent 
and  produce  of  these  areas  vary  greatly,  and  depend  upon 
the  inclination  and  mineral  nature  of  the  coast.  That 
part  of  our  sea-bed  which  is  circumscribed  by  the  line 
of  soundings  may  be  divided  into  four  distinct  areas  or 
sones,  of  different  width  and  depth ;  and  I  will  endeavour 
to  define  briefly  their  limits,  nature,  and  contents. 

The  first  is  the  Littoral  zone,  or  the  shore,  which 
fringea  every  part  of  our  coast  and  lies  between  tide- 
macks,  being  laid  bare  when  the  tide  retires.  Wherever 
the  coast  is  steep  and  rocky,  this  zone  is  very  narrow.. 
Where  it  shelves  gradually  and  is  sandy  (each  of  these 
conditions  being  probably  consequent  on  the  other),  the 
strand  firequently  extends  seaward  for  a  mile  or  even 
farther.  Where  it  is  composed  of  difis,  such  as  chalk  or 
boulder-day^  the  beach  is  pebbly,  and  its  width  is 
usually  intermediate  between  that  of  the  two  other  cases 
I  have  mentioned.  The  pebbles  are  derived  firom  the 
wearing-away  of  the  cliffs,  either  in  the  course  of  their 
anginal  devation  above  the  sea-levd  (which  in  many 
cases  appears  to  have  been  slow  and  gradual),  or  else  by 
the  combined  action  of  the  atmosphere,  rain  and  firost, 
or  of  the  tide  and  waves.  This  pebbly  beach  is  sometimes 
succeeded  by  a  bdt  of  larger  stones  or  boulders,  and 
that  again  by  a  strip  of  sand,  mud,  or  day,  as  we  advance 
to  meet  the  tide.    In  each  of  these  cases  the  nature  of 
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the  shore^  strand^  or  beach  depends  on  the  compositioa 
of  the  strata  which  form  that  part  of  the  hmd  wbkh  is 
opposed  to  the  sea.  The  rocks  lying  between  tide-* 
marks  are  clothed  with  seaweed^  which  supports  a 
numerous  and  peculiar  group  of  MoUusca.  Among 
those  on  our  own  coasts  may  be  enumerated  Tarious 
species  of  Littorina  (or  poiwinkle).  Lacuna,  TVockuiy 
Rissoa,  Chiton,  Patella  (or  limpet).  Purpura  kipiUuB  (or 
dogs'-whelk),  and  a  stunted  variety  or  fi»rm  of  the  com* 
mon  mussel.  In  the  small  rock-pools,  which  aie  left 
by  the  receding  tide,  and  are  generally  lined  with  Coral- 
Una  officinalis  and  other  small  seaweeds,  as  well  as  under 
loose  stones,  will  be  found  many  small  shells  of  varioiis 
sorts,  including  jPoronJa  rubra^Modiola  discors,  Skenea 
planar  bis,  Bissoaparva,  CerUhium  retundatuoi,  and  the 
fry  of  other  species*  The  highest  part  of  this  aone^ 
which  the  sea  does  not  cover  for  more  than  two  or  three 
hours  out  of  every  twelve,  is  inhabited  by  two  kinds  of 
Melampug  {M.  bidentatus  and  a  variety  of  Jf.  myosotii), 
Otina  Otis,  Assitninia  littorea,  DruncateUa  truncaiula, 
a  variety  of  the  common  limpet,  Littorina  JferUoide^^ 
and  some  of  the  niunerous  varieties  of  L.  rudis.  The 
first  three  of  the  above  qpecies  are  Pulmonobranch. 
That  part  of  the  littoral  ssone  which  oonaistB  of  sand, 
gravel,  or  mud  is  frequented  by  various  genera  of  bi- 
valve MoUusca,  such  as  Mya,  8olen,  Tellina,  Ikmaxy 
Mactraaaid  Tapes,  as  well  as  by  Mytilus  edulis.  Within 
this  zone  submarine  peat,  chalk,  and  trias  or  new  red 
sandstone,  harbour  several  kinds  of  Pholas ;  Serobicu* 
laria  piperata  burrows  into  day ;  calcareous  rocks  are 
perforated  by  Saxicava  rugosa ;  and  fixed  wood  is  drilled 
in  every  direction  by  the  destructive  Teredines  or  ship* 
worms.  Wherever  a  river  or  stream  empties  itself  into 
the  sea,  a  strong  reflux  is  caused  by  the  advancing  tide. 
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which  has  the  efibet  of  casting  on  the  shore  a  collection 
€i  MpaUa  marina,  dislodged  by  the  gronnd-swell  from 
eonsideiBble  depths,  as  veil  as  of  many  land  and  fresh- 
water shells^  which  have  been  washed  down  by  the  river 
or  stream  and  thtm  become  mixed  with  those  from  the 
lea.  This  phenomenon  frequently  occurs  in  some  of  our 
upper  tertiary  and  more  recent  ^teposits,  and  shows  the 
regularity  with  which  such  physical  operations  have  been 
repested  during  periods  of  the  duration  of  which  we  can 
finn  no  conception.  In  the  same  zone  are  also  com- 
prised estuaries,  which  form  deep  but  narrow  indenta>- 
tkms  of  the  sea-^Mst,  and  are  the  channels,  as  well  as 
the  outlet,  of  tlAal  rivers.  The  water  of  these  estuaries 
is  always  move  or  less  brackish.  They  are  inhabited  by 
pec&liar  Mdlusca,  vis.  Assiminia  Chrayana,  Melampus 
mgoMU,  and  the  several  species  of  Hy^tia  above  men- 
tioned. The  few  p^la^  moUusks  which  occasionally,  but 
onwiUiagly,  visit  our  seas,  are  abo  met  with  in  the  littoral 
zone,  being  east  on  shote  generally  ajR;er  a  continuance 
of  westerly  gdes.  These  consist  of  species  of  lanthina, 
Spimia  PeronU,  and  a  few  Pteropods,  some  of  which 
have  but  a  doubtM  claim  to  be  considered  indigenous 
productions  of  our  seas.  The  present  sone  has  been 
subdivided  by  Foi4)es  and  Hanley  into  four  intermediate 
lines  or  strips,  each  of  which  is  said  to  be  inhabited  by 
its  own  peculiar  set  of  MoDnsca)  but  the  great  variety 
exhibited  by  our  seaboard,  as  wdl  as  its  geological  for- 
mation, seems  scarcely  to  warrant  such  a  subdivision. 
For  instance,  IVoehus  nnMlieaius  and  T.  RneattiB,  which 
are  assigned  by  these  authors  to  the  fourth  or  lower- 
most line,  in  which  liiey  usually  occur  on  our  western 
and  south-western  coasts,  inhabit  the  second  line  on  the 
shores  of  the  Bristol  Cluumel,  as  well  as  those  of  the 
north-west  of  Ireland. 
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The  seoond  sone  is  called  the  Lamika&xan^  from  the 
belt  of  that  kind  of  seaweed  which  ^ria  all  the  rocky 
parts  of  OUT  ooast-line.  It  is  seldmn  hud  bare,  except  st 
very  low  spring-tides ;  and  it  is  generally  much  narrower 
than  the  littoral  ax>ne,  in  consequence  of  the  rocks^  to 
whidi  the  Laminaria  or  tangle  is  attached,  dipping  sea- 
ward and  being  covered  with  sand  beyond  the  direct  aad 
more  immediate  influence  of  the  tide.  This  sons  may 
be  said  to  extend  from  low-water  mark  to  10  fathooii. 
The  moUusca  which  inhabit  it  chiefly  belong  to  PaUUa, 
Acmma,  Trochui,  Lacuna,  Rissoa,  and  Jtffireytia,  all  of 
which  are  phytophagous  or  vegetable^eaters^  as  well  as 
the  Nudibranchs  or  sea-slugs,  which  are  mostly  soopha* 
gous.  Where  the  coast  is  sandy,  this  zone  is  entirely 
wanting  and  is  merged  into  the  one  abore  or  below  it, 
so  &r  as  regards  its  zoological  contents.  The  estenk  of 
each  zone  mainly  depends  on  its  capability  as  a  feeding- 
ground;  and  the  same  species  are  frequently  commoD 
to  erery  zone,  when  their  nature  is  alike  and  th^  are 
not  prevented  by  an  intervening  barrier  of  sand  or  rock 
from  spreading  from  one  zone  to  another.  Tottuscaose 
is  probably  owing  the  great  variation  in  the  depth  to 
which  many  species  attain.  The  common  mussel,  wiuch 
is  usually  found  within  tide^marks,  has  been  recorded  by 
Dr.  Walker  as  living  in  the  North  Sea  at  a  d^th  of 
140  fsthoms  or  840  feet.  Oyprina  Islandioa,  which  in 
most  seas  inhabits  depths  of  from  80  to  140  fiithomSi 
occurs  on  the  coast  of  South  Wales  at  low«>water  mark; 
and  OUT  little  cowry  (Cypr^sa  Eurqpaa)  has  a  range  from 
low- water  mark  to  100  fathoms. 

The  third  zone  has  received  the  name  of  Cokaixuii/' 
from  the  quantity  of  nuUipore  {Mehbesia  poljfmorpha), 
whidi  is  a  stony  coral-like  plant,  and  in  many  plaosB 
covers  large  tracts  of  the  sea-bed.     Its  width  varies  coo- 
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ndembly ;  but  its  Tertical  range  may  be  stated  as  ex- 
Imdiiig  from  10  to  50  fathoms.  As  a  general  role^  roeks 
do  not  occor  in  this  zone,  especially  in  the  deeper  part 
of  it — stones,  gravel  and  sand  (sometimes  mixed  with 
mud)  being  its  chief  characteristics.  These  mineral 
conditions  to  some  extent  regolate  the  nature  of  ^be 
MoUusca  which  ate  here  found.  The  whetk-tiibe,  as 
wdl  as  many  Nudibianchs,  frequent  the  stony  or,  as  it 
is  called,  '^hard''  ground  j  and  different  sorts  of  bivalves 
take  up  their  quarters  in  the  other,  or  ''  soft,''  ground. 
Seaweeds  are  scarce  in  this  acne  and  are  generally 
absent  from  its  lower  regions ;  so  that  most  of  the  Mol- 
Insca  which  inhabit  it  are  animal*eaters, — some  being 
saroophi^us,  others  aoophagous,  and  many  of  them 
preying  on  each  other. 

The  fi:>urth  and  last  is  called  the  DbbV'-ssa  sone,  and 
leaehes  from  50  fathoms  to  the  greatest  depth  comprised 
within  the  line  of  soandings.  Both  this  and  the  last- 
mentioned  sone  contain  our  most  productive  fishing- 
banks  ;  and  the  floor  of  these  submarine  areas  is  exceed- 
ingly uneven,  and  diversified  by  many  an  unseen  hill  and 
d^.  The  deep-sea  sone  appears  to  have  nearly  always 
a  soft  bottom,  consisting  of  a  much  finer  sediment  than 
Hbat  -which  covers  the  bed  of  the  coralline  zone.  The 
only  vegetable  organisms  which  are  found  in  it  are  tiny 
and  almost  microscopic  Diatoms.  It  is  inhabited  by 
various  kinds  of  MoUusca,  all  of  which  are,  probaUy 
from  necessity,  animal-eaters.  They  appear  to  exceed  in 
number,  as  well  as  in  variety,  the  inhabitants  of  any  of 
the  other  zones,  judging  firom  the  scanty  (^portunities 
wlneh  occur  for  investigating  the  contents  of  this  exten- 
sive sea-bed.  The  point  of  zero  in  the  scale  of  sub- 
marine life  has  not  yet  been,  and  perhaps  never  will  be, 
firand. 
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Abundance  of  MoUuscan  Ufa. — ^The  irhole  snrfiuse  of 
our  globe  teems  with  a  maw  of  axiiiiial  and  vegetaUe 
life^  to  which  the  Molfaiaca  contribute  by  no  means  an 
inconsiderable  quota.  Owing  to  the  solid  and  perma- 
nent nature  of  their  shells,  many  ftssiliferous  stmts 
are  almost  entirely  composed  of  such  etuvise;  and  this 
process  of  accumulation  is  still  going  on  in  the  exist* 
ing  scabbed  to  an  enormous  extent.  No  one  can  have 
had  any  experience  in  exploring  the  bottom  (rf  cor 
own  seasy  and  examining  our  tertiary  strata,  with- 
out noticing  how  closely  the  contents  of  a  well-fflled 
dredge,  taken  £rom  a  submarine  shell-baEik,  resemble 
the  same  quantity  of  material  dug  out  of  a  orag-pit; 
and  perhaps  nothing  can  give  a  more  striking  idea  of 
the  incalculable  lapse  of  time  which  must  have  taken 
place  in  the  history  of  the  world,  than  the  formation  of 
these  strata  which,  after  all,  are  only  a  few  pages  of 
the  great  book.  We  here  see  layer  upon  layer  of  organic 
remains  heaped  up  and  compressed,  to  a  depth  of  thirty 
feet,  each  layer  being  only  a  few  indies  deep,  but  repre- 
senting numerous  and  successive  generations  that  have 
long  passed  away. 

It  has  not  yet  been  ascertained  to  what  depths  mol- 
luscan  life  extends.  The  late  Sir  James  Clark  Boss, 
in  the  interesting  account  of  his  Antarctic  yoyage(vQLi. 
p.  202),  says,  "  I  have  no  doubt  that,  £x»i  however 
great  a  depth  we  may  be  enabled  to  bring  up  the  snd 
and  stones  of  the  bed  of  the  ooean,  we  shall  find  tiiea 
teeming  with  animal  life ;  the  extreme  pressure  at  the 
greatest  depth  does  not  appear  to  affeet  these  creatures. 
Hitherto  we  have  not  been  able  to  determine  ihis  point 
beyond  a  thousand  fitthoms;  butfromtfaat  dqptk  shsU- 
fish  have  been  biought  up  with  the  mud*''  Still  giestsr 
d^ths  have  been  lately  reached  in  recovering  the  2Ce» 
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ditenttnean  telegrafh-caUe^  and  with  the  same  reanlta ; 
aad  the  forthoomuig  work  of  Br.  WalUoh  on  "The 
North-Atlantic  Scabbed  ^'  will  doabtless  contain  6ome 
important  obaervatians  on  the  existence  and  forms  of 
aainial  life  at  extrame  dqpths  in  the  Arctic  Sea. 

Although  it  does  not  come  strictly  within  the  scc^ 
of  the  present  treatise,  I  cannot  help  contrasting  the 
fecaadity  oi  the  sea  with  the  comparatiye  sterility  of  tiie 
land,  as  reigards  animal  life--^  we  connderihe  conntless 
aboals  wUdi  awaim  in  e^ery  part  of  the  ocean  and 
thickly  cover  its  bed,  and  that  the  air,  even  in  its  lower 
lones,  is  almost  lifeless.  The  lines  in  the  12th  Canto  of 
the '  Faerie  Queene '  seem  to  cxsroborate  this  idea,  al- 
though not  so  intended  by  the  poet : — 

**  O  what  an  eaSJene  worke  have  I  in  hand, 

To  O0iiat  the  aeas  ahcmdant  prcgeny, 
Whoie  frintluU  aaedtf  fiyvv  pasnth  tboie  in  Utt^ 

And  also  those  which  wonne  in  th'  asnn  sky  I 

PV>r  nrach  more  eath  to  tell  the  gtanee  on  hy, 
Aibe  tbay  endloM  feeme  in  eitimailaon, 

Then  to  jrecxrant  the  teas  poateritj : 
80  fertile  be  the  flouds  in  generation, 
80  huge  their  munbers,  and  so  nnmberleeae  their  nation. 

•        »»»»*«» 
WitneaBB  th'  esotedii^  frj  which  there  are  fed. 
And  wondrous  aholes  which  may  of  none  be  red.'* 

Geological' relatian9. — In  local  lists  of  Mollnsca,  and 
even  in  more  elaborate  works  on  this  subject,  it  has  been 
Ae  custom  to  state  that  the  habitat  of  certain  species  is 
restricted  to  ''calcareoos  soils,*'  ''oolitic  formations,'' 
^]]mestone,''''chalk,'^"trap,''  and  other  strata.  I  beliere, 
howe?er,  that  mineralogical  conditions  have  very  little 
to  do  with  the  habitlit  of  any  of  the  MoUusca,  nor  with 
their  comparative  abundance  or  scarcity  in  any  locality, 
exeept  so  far  as  food,  moisture,  or  shelter,  as  well  as  the 
secretion  of  their  shells,  is  concerned.    Such  conditionB 
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are  merely  what  logicians  call  ^'  acddents/'  All  the  earHi 
(even  granite  and  felspar)  is  said  to  contain  calcareous 
matter^  although  the  proportion  is  of  oonrae  greater  in 
some  formations  than  in  others. .  The  case  of  two  €om« 
mon  and  oonspicaoos  land«>shells  oocors  to  me  with 
reference  to  this  question.  Heka  lapicida  is  directed 
by  Forbes  and  Hanley*^  '^  to  be  sought  fiDr  in  limestone 
and  chalky  districts.'^  It  is  common^  howeyer,  in  the 
trap  formation  of  the  Lower  Harz^  as  well  as  in  the 
molasse  of  Switserland.  According  to  Moquin^-Tin* 
don  the  Cyehstamata  ^'  aiment  surtout  les  terrains  cal* 
cairest;'^  but  our  only  species  (C  elegans)  is  tolefaUf 
abundant  in  Jersey,  where  there  are  no  caloareofus  strata. 
It  would  be  easy  to  adduce  many  similar  inntancefi  to 
prove  that  the  habitat  of  Mollusca  is  not  so  restricted^ 
as  has  been  stated,  in  their  geological  relations.  Bat 
there  is  no  doubt  that,  with  regard  to  land-ahelk^ 
both  granite  and  peat  (which  are  at  the  opposite  ends 
of  the  geological  scale)  are  equally  un&vourable  to  mol- 
luscan  Ufej  because  the  former  is  not  easily  disinte- 
grated and  converted  into  mould,  so  as  to  support  vege- 
tation, and  the  latter,  being  chiefly  composed  of  the  bog- 
moss  (or  Sphaffman),  is  either  imiutritious  or  distasteful 
to  snails.  The  same  observation  applies  to  flr-wooda^ 
which  do  not  appear  to  be  inhabited  by  the  MoUuaca. 
With  respect  to  the  marine  Mdlusca,  it  may  be  ob- 
served that  the  phytophagous  kinds  will  be  found  in 
abundance  wharever  sea-weeds  flourish,  and  that  in  the 
deeper  aones  of  the  sea,  in  which  such  vegetatioa  ia 
absent,  an  ample  supply  of  animal  food  is  not  wanting. 
But  the  substance  of  molluscous  shells  undoubtedly  de- 
pends on  the  nature  of  the  soil ;  and  carbonate  of  lime 
seems  to  be  as  necessary  to  most  snails  fcx  the  secietKm 
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and  formation  (^  their  dweUiiigB;  as  egg^shells^  or  lime^ 
are  to  laying^hens.  The  sheila  of  our  common  garden- 
maH{H.  atpersa)  in  Ouemaey  are  remarkably  thin^  owing 
to  the  deficiency  of  calcareous  material;  and  specimens 
otH.  pomaOa,  from  granite  formations  in  alpine  districts^ 
are  finrinferior  in  weight  to  those  firom  our  chalk  downsi 
alAoogh  they  do  not  differ  in  siae. 

Ckmmel  IsleB. — Some  conchologists  entertain  a  doubt 
whether  the  MoUusca  of  Ghiemsey  and  the  other  Chan- 
nel Ides  ought  to  he  included  in  the  British  &una| 
beeanae  of  their  greater  proximity  to  the  Frendi  than  to 
the  English  coast.  The  Sarnie  fauna  and  flora  (althox^ 
imdoabtedly  peculiar)  have,  however^  been  hitherto  oon- 
aidered  by  oar  best  naturalists  as  belonging  to  Qreat 
Britain;  and  our  Continental  neighbouTB  have  never 
daimed  th^n  as  their  own^  although  they  have  appro* 
piated  Corsica,  or'' annexed^' it  to  France^  in  aNatural- 
hiatoiy  point  of  view.  Some  of  the  MoUusca^  taken  in 
that  part  of  the  English  Channel  which  is  adjacoat  to 
Qtiemsey,  are  peculiarly  Southern  forms  and  have  not 
Qoeaned  in  any  other  part  of  our  seas.  Nearly  all  of 
them  are  very  oonq^cuous  and  handsome.  They  are 
Cmkum  popUUmtm^  Argiope  deeolhUa,  HaUotis  tuber* 
f^a,  Mfere»  coraUinuB,  Triiot^  cutaceus,  and  T.  nodU 
fer^.  Of  these  six  species  only  three  (via.  JHo/io/whi^- 
^uhta,  THton  cuiaceus,  and  T.  nod^/larm)  are  noticed  by 
(sther  DeOerville,  or  CoUarddes  Cherres^  as  having  been 
found  on  the  opposite  coast  of  Brittany;  and  Bouchard* 
Chantereamt  has  not  included  any  of  them  in  his  list  of 
marine  shells  found  on  the  coast  of  Normandy.  Dr. 
Bow^bank  has  identified  some  of  the  dponges  firom 
Sark  as  northern  species.  In  respect  of  geographical 
position^  some  of  the  Channel  Ides  are  not  so  very  much 
nearer  France  than  En^and.   Guernsey  is  distant  about 
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sixty  miles  firom  the  Bill  of  Fortlandj  and  about  thirty- 
five  miles  fiKMXL  Cape  Carteret  on  the  coast  of  Brittany. 
All  the  six  species  which  I  haye  above  mentioned  are 
found  on  our  side  of  the  Guernsey  coast. 

Ehpotic  and  spurious  jpecse«.-— The  £Mina  of  any  par- 
ticular  country  (although  isolated^  like  Great  Britaia) 
cannot  be  satis&etorily  studied  by  itself  and  without 
reference  to  the  fiuina  of  other  parts  of  the  same  Strict 
The  habit  of  ofasersring  and  comparing  the  MoUusca  of 
different  countries  is  of  undeniable  advantage;  and  it 
may  be  fevouiaULy  contrasted  with  the  tendency  of  kesl 
naturmlists  and'coUeotors  to  exaf^erate  trifling  difier* 
ences^  which  would  have  disappeaa?ed  on  a  more  extended 
survey.  The  enlargement  and  increase  of  such  eqie- 
rience  have  the  same  beneficial  effect  on  a  mind  indined 
to  the  cultivation  of  aeimoe^  as  ti:avelling  in  a  faragn 
land^  with  cme^s  eyes  open»  has.  in  expanding  the  intellect 
and  impvovittg  onr  social  nature.  By  such  mieans  our 
notions  become  in  each  case  less  contracted;  and  (whidi 
iM  perhaps  of  more  importance)  our  ideas  with  regard  to 
the  labours  of  other  naturalists  are  imbued  with  a  spirit 
of  greater  libendity  and  charily  than  if  we  had  pursued 
the  selfish  course  of  working  in  our  own  sphere  withoat 
any  intercourse  or  s3rmpadLy  with  them. 

The  ''  index  expurgatorius/'  containing  the  spedes  of 
MoUusca  whioh  are  termed  '^ spurious''  (being  those 
which  have  been  admitted  into  catalogues  of  Britidi 
shellsj  but  have  not  been  proved  to  be  indigKious  to 
this  country)>  is  now  very  smaU^  owing  to  the  labours  of 
Dr.  Gray  in  revising  the  Ust  of  our  land  and  freshwater 
shells^  and  of  the  authors  of  the  '  British  MoUusca'  in  a 
simUar  revision  of  onr  marine  shells.  The  casual  intro- 
duction of  tropical  or  foreign  shells  by  means  of  ship- 
wredLs  or  ballast  is  not  so  frequent  as  has  been  supposed^ 
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— HdAoagh  it  sometimes  ocean,  and  Ihave  several  times 
picked  up  on  the  sea-strand,  near  a  port  resorted  to  by 
faieign.  Tessels,  shells  which  had  evidently  oome  from 
ballast.  Strangers  of  this  kind  may,  however,  be  de- 
tected without  much  difficulty  by  the  application  of  in- 
trinsic evidence.  A  much  more  fertile  and  perplexing 
aooioe  of  error,  as  regards  the  introduction  of  spurious 
apedea,  consists  in  coUectoiB  of  Mediterranean,  as  well 
aa  British,  shells  not  taking  sufficient  care  to  keep  these 
ooUectiona  separate;  and  too  much  praise  cannot  be 
given  to  Mr.  M'Andrew,  whose  labours  and  experience 
in  the  investigation  of  the  Emropean  MoUusca  are  so 
«dl  known,  for  his  extreme  aconracy  in  the  above  re- 


&a-€t4<r«fa/cA.*->Having  offisred  this  imperfect  riew  of 
the  British  Molluscs^  with  regard  to  their  structure  and 
haUts,  and  their  relation  to  other  animals  and  ourselves, 
aa  well  aato  theur  distribotioii,  I  cannot  refrain  from  add- 
ing apother  page  to  tins  unusually  long  introduction,  to 
exhibit  a  charming  and  truthfrd  picture  by  my  lamented 
and  highly  gifted  friend.  Professor  Edward  Forbes : — 
'^To  sit  down  by  the  sea^side  at  the  commencement  of 
Ah,  and  watch  the  shore  gradually  uncovered  by  the 
retiring  water,  is  as  if  a  great  sheet  of  hieroglyphics — 
stm^  picture-writing — were  being  unfolded  before  us. 
Eadi  line  of  the  rock  and  strand  has  its  peculiar  cha- 
racters inscribed  upon  it  in  living  figures,  and  each  figure 
is  a  mystery,  which,  though  we  may  describe  the  appear- 
ance in  inrecise  'and  fimnal  terms,  has  a  meaning  in  its 
life  and  being  b^ond  the  wisdom  of  man  to  unravel. 
How  many  and  how  carious  problems  concern  the  com- 
monest of  the  sea-snails  creeping  over  the  wet  sea-weed  I 
In  bow  many  points  of  view  may  its  history  be  ccmaidered ! 
There  are  its  origin  and  development— the  mystery  of 
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its  generation — ^the  phenomena  of  its  growth— *all  con- 
ceming  each  apparentlj  insignificant  individnal;  theie 
is  the  history  of  the  species — ^the  value  of  its  distinctive 
marks — ^the  features  which  link  it  with  higher  and  lower 
creatures — the  reason  why  it  takes  its  stand  where  we 
place  it  in  the  scale  of  creation — ^the  course  of  its  distri« 
bution — ^the  causes  of  its  diffiision — its  antiquity  or  no- 
velty— ^the  mystery  (deepest  of  mysteries)  of  its  first 
appearance-— the  changes  of  the  outline  of  continents  and 
of  oceans  which  have  taken  place  since  its  advent^  and 
their  influence  on  its  own  wanderings.  Some  of  these 
questions  may  be  clearly  and  fairly  solved ;  some  of  them 
may  be  theoretically  or  hypothetically  accounted  for; 
some  are  beyond  all  the  subtiety  of  human  intellect  to 
unriddle.  I  cannot  revolve  in  my  mind  the  many  que- 
ries  which  the  consideration  of  the  most  insignificant  of 
organized  creatures^  whether  animal  or  vegetable,  sug- 
gests, without  feeling  tiiat  the  rejection  of  a  mysteryi 
because  it  is  a  mystery,  is  the  most  besotted  form  of 
human  pride  *" 


•  NAt.  Hist  Ear.  Seas,  p.  12. 


In  his  tarn  parvia,  otqne  tarn  nullis,  qxue  nido/.  quanta  Ti^quam 
inextricabilis  perfeotiot-— Flikt. 
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AQUATIC. 

aass  I.  CONCHIFERA,  or  BIVALVES. 

Body  of  an  oval  finm,  and  usoaUy  oompiretaed  at  its  ndes: 
wunUU  divided  into  two  lobes  which  correspond  with  the  valves 
of  the  shelL  It  has  no  distinct  head :  but  inside  the  mantle, 
and  within  its  folds,  is  contained  a  mouth ;  and  the  edges  of 
the  mantle  in  those  bivalves  which  have  it  open,  or  of  the 
tabes  which  are  formed  by  it  in  those  which  have  it  dosed,  are 
often  fringed  with  short  filaments,  which  serve  the  purpose  of 
tentacles  or  feelers.  Bome  kinds  have  also  imperfect  or  rudi- 
mentary eyes,  which  are  set  in  the  interstices  of  those  fila- 
ments where  the  mantle  is  open.  The  foot  is  tongue-shaped, 
and  sometimes  capable  of  considerable  extension.  It  is  used 
by  the  animal  for  creeping  or  attaching  itself  to  other  bodies 
by  a  byssus  or  bundle  of  muscular  threads.  Beproduetive 
iifttem  similiur  to  that  of  the  moncecia  among  pltmts — ^both 
sexes  being  united  in  the  same  individual,  which  is  capable  of 
fertilizing  itself.  The  whole,  or  most  important  part,  of  the 
body  is  covered  by  a  shelly  formed  of  two  valves  widch  are 
connected  behind  by  a  hinge  or  ligament.  Bupiratory  organs 
consisting  of  gills. 

Order  LAMELLIBKANCHIATA  *. 

Gills  4,  semicircular  or  leaf-shaped,  arranged  in  pairs  on 
each  side  of  the  body. 

This  Order  comprises  all  the  freshwater  bivalves  of 
Great  Britain ;  and  they  are  divided  into  three  families. 

FamDy  I.  SPHiERIIDJE. 

,        Body  subg^obular :  mantle  open  in  front,  and  forming  at 

.VjL((postenor  siae  cf  cyiinriftr.  whicli  iB  oft^B  divided  tieaf  itt  op 

'  fPg  into  two  tubes.    The  ^yiludW  OF  ^^ 

*  So  called  from  the  leaf-like  form  of  the  gills. 
V  B 
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extensile, — ^the  longe]K^3'(wheii  there  are  two)  being  used 
for  respiration  and  niixmu)n,  and  the  shorter  tube  for  CTcre-     ^^ 
-^l^^^^tiony^The  outer  edges  of  the  mn^ntlnt^-yirflii  y  nf  the^Bn35>  ^y^ 
^  tube  "      '         '  ' 


ibesf  are  simple,  and  not  furnished  with  papillse  or 
>^  ^     ments.    The  mcmik  consists  of  a  slit  which  is  placed  between 
the  anterior  adductor  muscle  and  the  base  of  the  foot,  and  it  has 
two  smaU  triangular  lips.    Foot  wedgenshaped,  thin,  and  ca- 
pable of  great  extension. 

Shell  composed  of  two  thin,  oval  or  subtriangular  valves, 
which  are  more  or  less  inequilateral.  The  valves  are  of  equal 
size.  The  outer  surface  of  the  shell  is  protected  bj  a  delicate 
epidermis,  and  the  inside  is  slightly  lined  with  nacre.  The 
hingt  is  furnished  with  cardinal  and  lateral  teeth,  to  enable  the 
valves  to  lock  more  closely  into  each  other  when  the  shell  is 
shut.  The  ligament  is  external,  although  it  is  sometimes  seated 
so  far  within  the  hinge  as  to  be  scarcely  visible  on  the  outside  : 
it  is  placed  at  the  longer,  or  posterior,  side  of  the  hinge. 

The  animals  of  this  femUy  are  oyoviyiparous,  retaimng 
the  fry  for  some  time  between  the  mantle  and  gills. 
They  are  tolerably  active  in  their  habits,  using  their  foot 
for  crawling  like  a  leech;  and  some  of  them  float  with 
the  beaks  of  their  shell  downwards,  or  suspend  them- 
selves in  that  position  to  the  under  surface  of  the  water 
by  means  of  a  very  fine  byssus  which  they  secrete  and 
spin  with  their  foot.  In  the  winter  they  appear  to  be 
torpid,  and  bury  themselves  in  the  mud,  like  other  fresh- 
water bivalves.  During  this  period  they  probably  cannot 
procure  their  food,  which  consists  of  animalcula.  Speci- 
mens which  I  had  in  confinement  soon  after  Christmas 
never  put  out  their  tubes,  and  only  used  their  foot  to 
creep  under  some  moss  which  was  in  the  vessel.  This 
they  did  as  often  as  I  removed  them  from  their  place  of 
shelter. 

The  Sphariidm  closely  resemble  their  marine  repre- 
sentatives, the  Kelliada,  which  are  also  ovoviviparous : 
but  the  mantle  is  more  open  and  the  ligament  external  in 
the  present  family ;  while  the  ligament  is  internal  in  the 
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KeUQUUe,  and  the  beaks  of  their  shell  are  much  more 
acate.    This  curious  and  distinct  group  of  freshwater 
biyalves  has  been  carefully  investigated  by  our  country- 
man^ the  Bev.  Leonard  Jenyns ;  and  his  monograph  on 
the  British  species  of  Cyclas  and  Pisidium,  which  was 
published  in  the  Transactions  of  the  Cambridge  Philo- 
sophical Society  for  1832,  is  full  of  valuable  and  inter- 
esting information.    Since  that  time  the  labours  of  natu- 
ralists have  been  divided  even  in  this  humble  and  com- 
paratively obscure  study.     Several  French  conohologists, 
especially  MM.  Normand  and  Oassies,  have  separately 
devoted  themselves  to  a  critical  examination  of  their 
native  species  of  the  above  genera ;  and  lately  M.  Bour- 
guignat  has  favoured  the  scientific  world  with  an  elabo- 
rate essay  on  the  recent  and  fossil  species  of  Spharium 
(or  Cyclas)  which  have  been  found  in  France.     This 
essay  was  published  in  the  '  M^moires  de  la  Soci^t^  des 
Sciences  physiques  et  naturelles  de  Bordeaux/  tome  i. 
1854.    The  only  recent  species  described  or  noticed  by 
him,  which  is  not  also  found  in  this  country,  is  the 
Cyclas  soUda  of  Normand.   It  appears  to  form  an  inter- 
mediate link  between  Spfuerium  and  Cyrena;  and  M. 
Bourguignat  has  separated  it  firom  the  former  under  the 
generic  name  of  Cyrenastrum,     I  mention  this  in  con- 
sequence of  the  Cyrena  (or  Corbicula)  fluminalis  oc- 
curring so  frequently  as  a  fossil  in  our  upper  tertiary 
beds,  and  in  the  hope  that  the  Oyrenastrum  solidum  may 
also  turn  up  in  the  same  deposits,  and  lead  to  an  eluci- 
dation of  the  question  how  the  limits  of  the  true  Cyrena, 
in  its  living  state,  have  become  so  restricted  since  the 
glacial  epoch.   The  only  other  genus  of  this  fiunily  (Pwi- 
dium)  has  lately  had  an  equal  amount  of  laborious  atten- 
tion bestowed  on  it  by  an  eminent  member  of  the  French 
corps  of  conchologists.     The  'Essai  monographique  sur 

b2 


4  BPRfiBIIDiE. 

les  Pisidies  Fran9ai8e8/  by  Dr.  A.  Baudon  of  Mouy,  may 
be  profitably  consulted  by  those  who  take  a  particular 
interest  in  this  subject.  It  was  published  at  Paris  in 
1857,  and  contains  fifty-five  pages,  and  five  plates  of  ad- 
mirably executed  figures.  All  the  species  of  Pisi^um 
described  by  Dr.  Baudon,  with  the  exception  of  P.  co^ 
nicum,  appear  to  be  also  common  to  this  country;  bat 
one  of  them  (the  P.  Recbizianum  of  Boorguignat),  which 
was  at  that  time  imperfectly  known  to  the  author  ofuiis 
essay,  and  its  generic  relation  to  Pi^t«fii  properly  ques- 
tioned by  him,  happens  to  be  a  marine  shell,  viz.  the 
^\irtonia  minuta,  M.  Gassies  having  procured  spedmens 
from  Belfast,  where  it  is  abundant. 

Genus  I.  SPHiE'RIUM*,  Scopoli.    PL  I.  f.  1, 2. 

Body  nearly  equilateral :  mantle  having  a  doable  tube. 

Shell  slightly  inequilateral ;  beaks  placed  near  the  oraitie 
of  the  dorsal  margin. 

This  genus  was  founded  in  1777  by  Scopoli  (Introd. 
ad  Hist.  Nat.  p.  397,  no.  88)  in  sufficiently  explicit 
terms,  taking  the  Tellina  cornea  of  Linn^  aa  the  type  ; 
but  Bruguiere  (who  was  followed  by  Drapamaud  and 
other  authors)  afterwards  proposed  for  the  same  genua 
the  name  of  Cyclas,  by  which  it  has  been  more  generally 
known.  Owing,  however,  to  the  bibliographical  re* 
searches  of  Dr.  Gray,  the  older  and  equally  appropriate 
name  of  Spfuerium  was  restored  by  him  in  1847 ;  and 
this  latter  name  has  been  since  adopted  by  Morch,  Bour- 
guignat,  and  other  continental  conchologists.  The  law 
of  priority  seems  to  require  the  recognition  and  use  of 
this  name.  I  am  aware  that  in  thus  advocating  the 
substitution  of  another  (although  an  older)  name  for  that 

*  From  its  spherical  ahape. 
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of  Cyclas,  which  has  so  long  receiyed  the  sanction  of 
naturalists^  the  principle  of  nsage  may  be  to  some  extent 
Tiolated^  and  that  it  may  be  urged^  with  great  reason^ 
that  LimfUBa  and  Succinea  ought  to  give  place  to  Neriio- 
stoma  and  Auricula,  which  Klein  had  previously  pro- 
posed^ as  well  as  Phyaa  to  that  of  Adanson's  genus 
Bulin ;  but  I  am  only  in  the  present  case  following  the 
lead  of  experienced  natnraUsts^  and  the  conflict  of  au^ 
thorities  ought  to  be  determined  by  the  strict  rules  of 
justice.  The  word  being  derived  from  a^>a^loVy  it  ought 
not  to  be  spelt  SphoBrhan,  as  has  been  done  by  some 
authors. 

1.  SphjBkium  cor'neum''^^  lann^. 

IhBma  eamea,  linn.  fi^Nat.  ed. zii  p.  1120.    Cyelas  eonua,  Forbes  & 
Hanky,  Brit  MolL  iL  p.  113,  pL  xzviL  {.3,  4,  5,  6. 

BoDT  white,  greyish,  brown,  or  yellowish :  tubes  rather 
long,  slightly  tii^ged  with  flesh-colour :  faot  somewhat  longer 
than  the  shdl,  of  a  faint  rosy  hue  towards  its  extremity. 

Sbxll  sul^lobular,  nearly  equilateral,  compressed  in  front, 
rather  thin,  glossy,  yellowish  hom-colonr,  with  often  paler 
bonds  or  zones  which  denote  the  periods  of  growth,  and  occa- 
oonany  having  faint  streaks  of  brown  whi(£  radiate  from  the 
beaks  towards  the  front  margin,  slightly  but  closely  striate 
transversely,  and  marked  by  obscure  lines  in  a  longitudinal 
direction,  so  as  to  give  the  surface  a  reticulated  appearance 
under  a  high  magnifying  power :  eptdermis  rather  thin :  beaks 
almost  central :  ligameni  short  and  narrow,  scarcely  visible  on 
the  outside:  tn«u2e  bluish-white :  Atti^tf  strong,  having  a  double 
<*MdiTift1  tooth  in  each  valve,  besides  two  lateral  teeth  in  the 
ri^t,  and  four  in  the  left  valve ;  the  cardinal  teeth  are  very 
small,  but  distinct ;  the  lateral  teeth  form  elevated  ridges  or 
plates,  and  are  subtriangnlar  at  their  extremities,  those  on  the 
anterior  side  being  the  largest :  muscular  scars  or  impressions 
fiaint,  owing  to  the  thinness  of  the  interior  lining :  palUal  scar 
soarodydisoeniible.    Length  0*35.  Breadth  0*45. 

Yar.  l.flavescens.    Smaller  and  rounder;  body  and  shell 

*  Hom-coloTir. 
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straw-colour.    C  Jlavescens,  Macgillivray,  Moll.  Aberd.  p.  246. 
S.  citrinum,  Normand,  Coup  d'oeil  Cycl.  p.  1. 

Yar.  2.  nucleus.  Smaller  and  much  more  globular.  (7.  itu- 
cleus,  Studer,  Kurz.  Yerzeichn.  p.  93. 

Yar.  3.  Sealdiana.  Shell  more  oral  and  of  a  paler  colour. 
C.  S/caldiana,  Norm.  Cycl.  p.  6,  f.  1,2. 

Yar.  4.  Piddioidea,  Shell  subtriangular,  and  rather  more 
produced  at  its  posterior  slope ;  transverse  (or  concentric)  striae 
coarser :  ligament  slightly  perceptible  on  the  outside.  8.  Pisi- 
dioides,  Gray  in  Ann.  &  Mag.  Nat.  Hist.  July  1856,  p.  25. 

Habitat  :  Slow  rivers^  lakes^  ponds  and  ditches^  as 
well  as  open  drains  in  woods^  everywhere  in  thiscountiy; 
and  it  occurs  in  a  fossil  state  in  the  upper  tertiary  de- 
posits at  Copford  in  Essex  and  other  places.  Yar.  1.  is 
from  Cumberland  (Gilbertson) ;  Westmoreland  (Glover); 
Grand  Canal^  Dublin  (Warren) ;  Aberdeenshire  (Mac- 
gillivray  &  Taylor) ;  in  a  lake  near  Lerwick  (Norman). 
Var.  2.  Crymlyn  bog,  near  Swansea  (J.  G.  J.) ;  Barton 
run,  Norfolk  (Gunn) ;  Richmond  (Choules).  Var.  3. 
Oxwich  marsh,  near  Swansea,  and  Thames  at  Clifden 
Hampden  ( J.  G.  J.) .  The  colour  of  the  body  in  this  variety 
is  yellowish-white;  tubes  close  together,irregularly  jagged 
at  their  edges,  but  not  fringed,  the  branchial  tube  being 
doubly  the  breadth  of  the  other,  which  is  funnel-shaped  ; 
foot  white  and  broad.  Yar.  4.  Grand  Junction  Canal  at 
Paddington.  The  shells  of  this  remarkable  variety  are 
much  eroded,  probably  on  account  of  the  water  being 
charged  with  the  refuse  from  manufactories  or  sewers. 
The  result  of  a  careful  comparison  of  these  shells  with 
other  varieties  and  the  typical  form,  and  the  circum- 
stance that  no  other  form  of  this  variable  species  has 
been  found  associated  with  it,  incline  me  to  believe  that 
it  has  not  sufficient  claims  to  rank  as  a  distinct  species. 
It  closely  resembles  the  Cyclas  rivalis  of  Dupuy  (Hist. 
nat.  Moll.  terr.  et  fluv.  Prance,  p.  668,  tab.  29.  f.  5), 
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wliich  is  another  variety  of  the  present  species.  Dr. 
Bandon  and  M.  Bourgoignat  both  agree  with  me  in  the 
above  opinion.  This  species  is  widely  distributed  in 
Europe;  its  northern  limit  being  (according  to  Von 
Wallenbeig)  Lapland^  and  its  southern  limit  being  (ac- 
cording to  Philippi)  Sicily.  Young  shells  are  extremely 
flat,  and  might  be  easily  mistaken  for  a  different  species. 
This  common  species  was  first  made  known  by  our 
countryman,  the  celebrated  Dr.  Lister,  in  his  Treatises 
on  the  history  of  English  animals,  in  1678.  It  is  the 
Tellina  rivatis  of  O.  F.  Muller,  and  the  Cyclas  rivalis  of 
Drapamaud,  who  evidently  described  and  figured  the 
next  species  {8,  rivicola)  as  the  TelMna  cornea  of  Linne. 

2.  S.  Rivi'coLA*,  Leach. 

Cydas  rivKoia,  (Leach)  Lamarck,  An.  Bans  Tert  Ti.  p.  267 ;  F.  &  H.  ii. 
p.  Ill,  pLxxrii  £.  1, 2,  and  (aninuJ)  pL  Q.  f.  1. 

SoDT  yellowish-grey,  or  light  brown :  tuhes  short,  white, 
and  nearly  of  equal  length :  foot  thick,  and  capable  of  great 
extension,  greyiah-white :  gills  sometimes  alightiy  tinged  with 
red. 

Shell  oval,  ventricoee,  nearly  equilateral,  much  compressed 
in  finont,  rather  solid,  glossy,  yellowish  horn-colour,  or  olive- 
green,  with  often  darker  bands  or  zones,  deeply  ridged  con- 
centrically, espedaUy  towards  the  lower  or  front  margin,  the 
ridges  being  crossed  by  obscure  lines  which  radiate  from  the 
beaks:  epidermis  rather  thick :  anterior  side  rounded:  yxw- 
teriar  side  more  produced  and  subtroncate :  beaks  central^ 
small,  and  flattened :  ligament  short,  prominent,  and  distinctly 
visible  on  the  outdde :  inside  white  and  nacreous,  with  some- 
times a  yellowish  tinge :  hinge  and  teeth  stronger  than  in  S. 
comeumj  but  nearly  of  the  same  form :  muscular  and  pallial 
sears  distinct.   L.  0*7.   B.  0*9. 

Habitat  :  Slow  rivers  and  canals  in  the  metropolitan, 
midland,  and  northern  counties  of  England,  as  well  as 

*  Liliabiting  brooka. 
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near  Dublin ;  and  it  is  one  of  our  upper  tertiary  fi)68il8. 
It  is  a  local  species.  On  the  continent  it  ranges  from 
Holland  to  Italy. 

This  fine  species  may  be  distinguished  from  8.  comeum 
by  its  much  greater  size^  its  form  being  oval  instead  of 
globular,  the  strong  transverse  ridges,  and  the  con- 
spicuous ligament.  The  young  of  this  are  also  much 
flatter  in  proportion  to  their  size.  Both  species  occur 
together.  S.  rivicola  was  first  indicated  by  Lister  as 
having  been  found  at  Doncaster. 

8.  S.  ova'le*,  Femssac. 

Qfclas  ovalis,  T6r.  in  Em.  M6ih.  1807,  pp.  128, 136.     8.  pallidum,  Qnj 
in  Ann.  N.  H.  ser.  2.  xvii.  p.  465,  woodcut. 

BoDT  milk-white :  tubes  long,  united  nearly  all  the  way : 
foot  tongue-shaped,  very  extensile  and  flexible:  giUs  of  a 
fEont  blush-colour. 

Shell  oblong,  somewhat  compressed,  not  so  equilateral  as 
the  two  preceding  species,  owing  to  the  greater  development  of 
the  posterior  side,  thin,  semitransparent,  not  very  glossyy 
yellowish,  with  sometimes  a  brown  tint  and  darker  zones  of 
growth,  with  occasionally  some  faint  rays  in  the  direction  of 
the  lower  margin,  finely  striate  concentrically :  epidermis  thin : 
anterior  side  roimded:  postertor  side  truncate,  and  sloping 
TowaSC  the  lower  mai^,  which  is  curved  and  sharp :  beaks 
small,  neaiiy  central,  and  slightly  prominent :  ligament  long 
and  narrow,  distinctly  visible  on  the  outside:  inside  ashy- 
white;  hinge  straight  on  the  posterior  side,  and  incurved  on 
the  other  side ;  cardinal  and  lateral  teeth  arranged  as  m  8, 
eomeum,  but  the  former  are  exceedingly  small  and  difficult  to 
disttngUish:.  muscular  and  paUial  scars  very  fednt.  L.  0*4. 
B.  0-6, 

Habitat  :  Exmouth  (Clark) ;  Paddington  Canal  ( J.6.  J.); 
canals  and  ponds  in  Lancashire  (Darbishire).  A  speci- 
men also  exists  in  the  late  Dr.  Turton's  collection  of 
British  sheUs^  but  without  any  note  of  the  locality. 

*  Egg-ihaped. 
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Mr.  Daniel  says  that  he  found  this  species  in  the  Grand 
Snrrey  Canal  some  years  before  it  was  noticed  by  Dr. 
Oiay^  but  that  he  then  considered  it  to  be  a  Yariety  of 
C*  rivicola.  It  is  found  in  company  with  all  the  other 
species  of  Spharium.  A  living  specimen^  which  had  been 
taken  early  in  February,  and  kept  in  a  vessel  by  itself, 
gave  birth  about  three  weeks  afterwards  to  some  young 
ones  at  intervals  of  two  or  three  days.  Immediately  on 
being  excluded,  they  were  very  active,  and  used  their  long 
foot  as  an  organ  of  progression,  by  extending  it  to  its  full 
length ;  and,  after  attaching  its  point  to  the  bottom  of 
thevessel,  like  a  leech,  they  drew  up  their  shell  to  it;  and 
by  repeating  this  several  times  they  contrived  to  travel 
along  for  some  little  distance.  They  seemed  to  be  fond 
of  nestling  under  their  mother  for  the  sake  of  shelter  or 
shade. 

There  cannot  be  much  doubt  that  this  elegant  and 
very  distinct  species  is  the  same  as  that  which  Drapar- 
naud,  in  his  'Histoire  naturelle  des  Mollusques  ter- 
restres  et  fluviatiles  de  la  France '  (p.  130,  pi.  x.  f.  6, 7), 
described  and  figured  under  the  name  of  Cyclas  lactutris. 
He  distinguished  it  from  S,  comewn  and  S,  rivicola  by 
its  being  "  plus  mince,  plus  transparente,  plus  p&le  et 
beaucoup  plus  aplatie.''  His  description  of  the  beaks 
and  hinge  also  exactly  agrees  with  that  of  our  species ; 
and  the  very  different  terms  in  which  he  characterized 
his  C.  eaUculata  preclude  our  supposing  that  this  accu- 
rate naturalist  could  have  taken  for  it  a  variety  of  the 
last-named  species.  F^russac,  being  aware  of  the  error 
which  Drapamaud  had  committed  in  referring  the  spe- 
cies in  question  to  the  Tellina  lacustris  of  Miiller,  gave 
it  the  appropriate  name  which  I  have  now  adopted.  The 
species  appears,  however,  to  have  been  lost  in  France ; 
and  all  the  continental  conchologbts  have  applied  the 
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name  given  by  Drapamaud  to  some  one  of  the  nume- 
rous varieties  of  either  Miiller's  species  or  &  comewn. 
The  Cyclas  rhomboidea  of  Say^  to  which  Dr.  Gray  sup- 
posed our  shell  to  be  allied^  is  only  a  fourth  of  an  inch 
long^  and;  according  to  Grould,  is  an  obscure  or  doubtful 
species.  Its  nearest  congener  in  this  country  appears 
to  be  S.  rivicola ;  but  it  may  be  readily  distinguished 
from  that  species  by  its  oblong  and  subangular  shape, 
thinner  texture^  much  paler  colour  and  fainter  striae, 
and  especially  by  its  straight  hinge-line.  The  Devon- 
shire and  Lancashire  specimens  are  of  a  darker  colour 
than  those  from  the  Paddington  Canal.  The  young 
exhibit  the  same  form  as  the  adult ;  and,  like  the  other 
species,  their  shells  are  slightly  iridescent. 

4.  S.  lacus'trb*,  Miiller. 

Tellina  lacustrw.  Mull.  Verm.  Hist  pt.  ii.  p.  20^.  Cyela$  eaUcvlata, 
F.  &  H.  ii.  p.  115,  pi.  xxxvii.  f.  7  (aa  C.  lacustris)^  and  (animal)  pL  O. 
f.7. 

Body  whitish^  slightly  tinged  with  grey  or  rose-colour  : 
tubes  long ;  the  branchial  one  cylindrical  and  tnmcate  at  its 
orifice,  which  is  large ;  the  other  rather  conical,  and  having 
a  smaller  opening :  foot  nearly  twice  the  length  of  the  sh^, 
obtuse  at  its  extremity :  mantle  fringed  with  grey. 

Shell  nearly  round,  or  subrhombic,  equilateral,  compressed, 
especially  towards  the  lower  and  side  margins,  extremely  thin, 
glossy  and  semitransparent,  light  horn-colour,  or  greyish, 
with  sometimes  a  few  darker  zones  and  an  iridescent  hue, 
very  faintly  striated  concentricallj^  epidermis  very  thin :  a«- 
terior  and  posterior  sides  cut  off  and  sloping  from  shoulders  on 
the  upper  or  dorsal  side  towards  the  front  maigin,  which  is 
slightly  curved  and  has  sharp  edges :  beaks  central,  very  pro- 
minent, and  capped  with  the  fry  or  nucleus  of  the  shell,  which 
is  more  globular  than  in  the  subsequent  stages  of  growth : 
ligament  narrow,  thin,  and  just  discernible  on  the  outside : 
inside  bluish- white,  with  very  little  nacre,  owing  to  the  thin 
texture  of  the  shell :  hinge  rather  'strong ;  teeth  arranged  as 

*  Inhabiting  lakes. 
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in  the  other  fipedes,  but  the  cardinal  teeth  are  smaller  and  the 
lateral  ones  shorter  in  proportion :  muscular  and  paUial  scars 
scarcely  perceptible.  L.  0-3.  B.  0*4. 

Var.  1.  Brochoniana.  Shell  much  larger  and  flatter ;  becJcs 
smaller  and  less  prominent.  S,  Brochonianum,  Bourgoignat, 
Monogr.  p.  20,  pi.  3.  f.  1, 2, 3. 

Var.  2.  rotunda.  Shell  rounder  and  flatter ;  epidermis  yel* 
lowish-green. 

Var.  3.  RyckhoUii.  Shell  small,  triangular,  and  globular ; 
heaks  very  prominent.    C.  Byckholtii,  Norm.  Cycl.  p.  7,  f.  5, 6. 

Habitat:  Lakes,  ponds,  and  canals,  and  stagnant 
water  everywhere  in  England,  Wales,  and  Ireland ;  but 
I  have  not  observed  it  in  Scotland,  nor  seen  any  notice 
of  its  having  been  found  there.  Var.  1.  Clumber  lake, 
Notts  (J.  6.  J.).  This  considerably  exceeds  the  usual 
fonn  in  size,  being  in  length  0*45,  and  in  breadth  0*6, 
although  its  depth  or  thickness  is  only  0*25.  Var.  2. 
Singleton,  near  Swansea  (J.  6.  J.).  Var.  3.  Marsh  be- 
tween Exmouth  and  Budleigh  Salterton  (J.  6.  J.).  In 
another  piece  of  stagnant  water  near  Exmouth  a  small 
globular  variety  occurs,  in  which  the  beaks  are  not  pro- 
minent.  A  monstrosity  is  also  sometimes  met  with,  in 
which  the  lower  or  firont  margin  is  constricted  or  divided 
by  a  groove.  Mr.  Eenyon  found  it  in  the  North  of  Eng- 
land ;  and  I  have  also  taken  it  in  Crymlyn  bog,  near 
Swansea.  Some  sheUs,  which  Mr.  Choules  has  found 
near  Richmond,  partake  of  the  characters  both  of  this 
species  and  8.  ovale,  and  apparently  form  an  interme- 
diate link  between  them.  According  to  MiddendorflT  this 
species  inhabits  Siberia ;  and  Philippi  and  Terver  have 
recorded  it  from  Sicily  and  North  Aficica.  It  has  also  a 
wide  range  in  the  intermediate  parts  of  Europe.  It 
often  occurs  in  company  with  8.  comevm ;  and  I  have 
found  it  alive  in  the  hardened  mud  of  a  pond  which 
had  been  drained  and  its  bed  so  completely  dried  up 
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by  the  sun  as  scarcely  to  show  the  marks  of  any  foot- 
steps on  it. 

This  differs  from  all  the  other  species  of  Spharium  in 
the  shell  being  rounder  and  of  a  subquadrate  form,  its 
great  tenuity,  and  especially  in  the  singular  caps  or  ca- 
lyces which  surmount  the  beaks. 

I  cannot  agree  with  the  learned  authors  of  the  '  Bri- 
tish MoUusca'  in  preferring  Drapamaud's  name  of 
caliculata  to  that  which  had  been  long  before  assigned 
to  this  species  by  Miiller.  The  description  given  by  the 
illustrious  Danish  naturalist  does  not  appear  to  me  at  all 
deficient  in  that  accuracy  and  precision  which  characterize 
all  his  writings ;  and  if  some  continental  authors  have 
erroneously  confounded  this  species  with  the  Cyclas  la- 
custris  of  Draparnaudy  this  cannot  be  a  sufficient  reason 
for  continuing  the  mistake.  At  any  rate,  the  best  French 
authorities  (including  Fdrussac,  Blainyille,  and  Moquin- 
Tandon),  as  well  as  nearly  all  the  oonchologists  of  our 
own  country,  have  adopted  Miiller's  name  in  preference 
to  that  of  Drapamaud. 

Although  Mr.  Jenyns  has,  in  his  excellent  Mono- 
graph, given  an  interesting  notice  of  the  habits  of  this 
moUusk  in  a  state  of  confinement,  some  further  details^ 
which  have  been  communicated  to  me  by  my  friend 
Dr.  Lukis,  of  Guernsey,  of  its  natatory,  spinning,  and 
other  performances,  may  not  be  unacceptable.  In  one 
of  his  letters  to  me  he  says,  "  I  placed  a  number 
in  a  small  fish-globe  in  dear  water  taken  from  the 
sluggish  stream  in  which  they  were  captured.  In  a 
short  time  they  commenced  crawling  about  and  actually 
ascending  the  slippery  concave  glass.  In  a  few  days  a 
considerable  number  of  the  fiy  had  been  cast,  which 
proved  far  more  active  than  their  parents,  readily  climb- 
ing the  sides  of  the  globe,,  and  rarely  missing  their  foot- 
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ing,  while  the  adults  made  many  ineffectual  attempts ; 
but  both  try  and  adults,  when  they  reach  the  edge  of  the 
water,  take  to  the  surfitce  easily,  and  creep  along  slowly, 
and  apparently  with  caution,  as  if  in  search  of  some 
floating  substance,  near  which  they  will  rest  for  hours. 
The  exserted  foot  moves,  during  this  under-surface  pro- 
gression, by  a  gentle  Yermicular  action,  the  siphons  being 
at  the  same  time  protruded.  The  foot  during  repose 
is  usually  retracted,  and  does  not  seem  necessary  for 
mere  floating-purposes/'  And  he  adds,  ''An  inter- 
eBting  little  scene  occurred  in  the  globe  the  other  even- 
ing. Several  individuals  had  reached  a  few  leaves  and 
hanging  roots  of  minute  water-plants  which  floated  in 
the  centre  of  the  globe,  down  the  stems  of  which  three 
or  four  had  crept  to  a  depth  of  about  an  inch  and  a  half. 
There  they  reposed :  but  they  were  not  absolutely  mo- 
tionless ;  for,  to  my  surprise,  the  whole  group,  plants  and 
ally  were  dreamingly  enjoying  the  delights  of  a  slow  but 
long-continued  rotation.  At  first  I  thought  some  mi- 
nute water-insect  had  found  its  way  unbidden  into  the 
globe,  and  was  thus  illustrating,  like  some  learned  lec- 
turer to  his  sleepy  audience,  the  laws  of  planetary  mo- 
tions. But  no  such  lecturer  was  there:  yet,  as  the 
revolution  brought  two  of  the  little  moUusks  closer  under 
iiispection,  I  observed  their  siphons  to  be  curved  exactly 
in  the  opposite  direction  to  the  line  of  motion.  Here 
^iw  a  solution  at  once  of  the  nymph-like  arpofiiXo^, 
which  was  evidently  due  to  the  recoil  consequent  upon 
the  circulation  and  expulsion  of  the  water  through  the 
siphons.  The  fortuitous  position  of  the  two  individuals 
and  the  combined  action  of  their  expulsive  tubes  may 
not  occur  again ;  but  the  whole  incident  was  so  inter- 
esting and  remarkable  that  I  could  not  help  recording 
it.     The  firy  are  growing  rapidly;   and  I  opine  the 
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amount  of  exercise  they  indulge  in  is  conduciye  to  tlieir 
health.  I  have  observed  the  Eulima  cUstorta,  Sissoa 
parva  and  cif^llus,  as  well  as  the  Odostamue  and  Jef- 
JreysuB,  ascend  to  the  edge  of  a  basin  and  creep  along 
the  under-surface  of  the  water,  in  the  same  manner  as 
the  Lymnaada.  But  it  is  singular  that  bivalves  shoidd 
imitate  their  less  unwieldy  moUuscan  brethren  in  this 
seemingly  unsuitable  mode  of  progression/'  In  another 
letter  he  says,  "  Sometimes  a  single  individual  will  sus- 
pend  itself  to  a  little  bit  of  the  stem  of  a  Lemna,  and  whirl 
quite  alone  for  hours^  even  rapidly — say  fifteen  to  twenty 
revolutions  in  a  minute/'  And  in  a  subsequent  letter 
he  goes  on  to  say,  "  The  young  are  &r  more  active  than 
the  parents.  I  do  not  perceive  their  siphons  to  be  ever 
exserted,  while  this  is  almost  constantly  the  habit  of  the 
older  ones.  They  all  continue  to  climb  the  glass  globe, 
and  rather  more  so  in  the  evening,  probably  preferring 
to  roam  in  the  dark.  I  have  had  a  fresh  supply  of  about 
half  a  dozen,  which,  soon  after  being  immersed,  b^an 
an  inspection  of  their  new  domain,  and  continued  for  a 
day  or  two  more  restless  than  the  others.  On  climbing 
the  glass,  the  front  margin  of  the  valves  is  applied  to  it, 
and  at  the  same  time  both  the  foot  and  the  siphons  are 
exserted.  The  foot  being  extended  to  its  full  length,  its 
extremity  is  cautiously  pressed  against  the  glass,  and 
aft^r  a  short  pause  the  upward  movement  of  the  body 
commences,  which  is  the  work  of  a  second  of  time; 
then  another  short  pause,  after  which  the  front  margin 
of  the  valves  and  the  point  of  the  foot  are  again  applied 
cautiously  to  the  glass,  and  the  foot  is  again  protruded 
to  repeat  the  same  process.  When  the  edge  of  the  water 
is  reached  the  pauses  are  longer,  and  it  is  necessary  for 
the  creature  to  be  doubly  cautious,  for  here  is  the  point 
of  greatest  difficulty.     However,  the  foot  is  conveyed 
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liorizontally  along  the  surface  of  the  water^  which  ap- 
peara  to  recede  partiaUy  from  it.    On  examining  it  with 
a  lens^  the  foot  is  distinctly  seen  to  have  an  undulating 
action  on  the  surface^  as  well  as  an  irregular  and  im- 
perfect contraction  and  elongation  along  its  whole  ex- 
tent ;  but  it  is  never  quite  retracted^  excepting  when  its 
base  and  the  front  margin  of  the  valves  are  in  contact 
with  some  floating  weed  which  is  capable  of  supporting 
the  whole.     Thus  this  elegant  shell  traverses  the  still 
sur£EU%.     But  it  is  most  curious  to  see  it  descending  the 
thread-like  stems  of  the  Lemna,  or  some  assemblage  of 
these  delicate  fibres :  even  a  single  stem  is  quite  suffi- 
cient ;  and  if  the  shell  is  free  from  any  other  contact^  it 
immediately  begins  its  rotatory  movement.     A  single 
shelly  thus  suspended^  revolves  upon  its  axis  in  a  direc- 
tion which  is  most  frequently  from  right  to  left  of  the 
observer^  or  in  the  opposite  direction  from  that  of  a 
teetotum  when  made  to  spin  by  the  fingers  of  the  right 
hand.   I  have  suspended  single  threads  to  circular  pieces 
of  cork  in  the  water ;  but  the  stems  of  the  Lemna  are 
preferred.    Cyclas  cornea  is  much  less  active  or  inclined 
to  ascend  the  glass ;  in  fact,  I  have  not  yet  seen  it  ac- 
complish the  feat  of  its  congener.    Several  of  the  C.  caly- 
adata  {Spharium  lacustre)  will  remain  among  the  stems 
of  the  duckweed  for  hours  perfectly  inactive,  with  closed 
valves,  as  if  sleeping  or  resting  after  their  previous 
&tigue.    When  the  valves  are  pressed  against  the  glass 
while  ascending,  there  seems  to  be  a  frdness  about  the 
base  of  the  foot,  as  if  the  mantle  served  for  adhesion  to 
the  glass.^'    Dr.  Lukis  afterwards  informed  me  that  he 
had   detected  the  byssal  filament  in  S,  lacustre.     He 
says,  "  I  have  this  morning  watched  one,  which  had 
reached  the  surface,  spin  its  filament^  and  descend  to 


16  SPH2BBIIDJC. 

half  an  inch  bdow  the  surface^  where  it  remained  sus- 
pended for  some  time.  It  occupied  three  honn  in 
spinning  this  short  thread.  I  think  it  consists  of  more 
than  a  single  filament ;  for  some  minute  particles^  which 
were  floating  in  the  water^  became  entangled  in  it.  The 
surface  of  the  water  was  again  depressed  or  cupped.'' 
And  he  concluded  by  saying  that  he  found  the  number 
of  filaments  to  vary  firom  one  to  at  least  four,  which  in 
one  instance  were  far  apart,  the  siphons  or  tubes  and 
foot  being  at  the  same  time  exposed;  and  that  the 
animal  had  the  power  of  raising  itself  by  means  of  this 
byssus  again  to  the  sur&ce,  after  having  been  suspended 
for  some  time  below  it.  The  filaments  appeared  not  to 
exceed  half  an  inch  in  length;  and  rarely  could  more 
than  a  single  thread  be  seen.  M*  Bouchard-Chante- 
reaux  has  likewise,  in  his  extremely  interesting  Cata- 
logue of  the  Land  and  Freshwater  Mollusks  which  in- 
habit the  Department  of  the  Pas-de-Calais,  noticed  that 
the  young  of  8,  cameum  possess  the  same  faculty  of 
spinning  a  transparent  thread  and  attaching  themselyes 
by  means  of  it  to  water-plants. 

Genus  II.  PISI' DIUM  *,  C.  Pfeiffer.    PI.  I.  f.  8,  4. 

Body  inequilateral :  maniU  having  only  a  single  tube. 

Shell  inequilateral :  heah  placed  near  the  shorter  or  an- 
terior end. 

This  genus  was  established  by  Carl  Pfeiffer  in  1821,  to 
separate  from  Spharium  the  smaller  species  which  have 
only  one  tube  or  siphon,  and  whose  sheUs  are  not  so 
equilateral.  This  generic  distinction  seems  to  be  well 
foimded,  in  respect  both  of  the  soft  parts  of  these  mol- 

*  Pea-ahi^>ed. 
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Insks  and  of  their  shells ;  and  it  has  receiyed  ahnost 
the  nniyersal  assent  of  conchologists.  The  habits  of  the 
Httle  Pea  shells  are  the  same  as  those  of  the  larger 
members  of  the  same  family ;  and  they  inhabit  nearly 
the  same  sitoations.  One  species  (P.  pusittum)  does  not 
seem  to  require  a  constant^  or  even  a  frequent  supply  of 
-ynter,  being  often  found  living  at  the  roots  of  bog-moss 
which  is  dried  up  in  the  summer^  and  of  grass  in  mea* 
dows  which  are  only  irrigated  in  the  spring;  and  Nils- 
son  noticed,  in  his  history  of  the  land  and  river  moU 
Inaks  of  Sweden,  that  he  had  frequently  found  the  same 
species  (which  he  erroneously  referred  to  the  P.foniinale 
c^C.  Ffeiffer)  living  between  the  bark  and  wood  of  fSdlen 
trees  in  moist  places.  They  possess  the  same  faculty  as 
the  Spharia,  of  floating,  or  creeping  in  an  inverted  posi- 
tion under  the  sur&ce  of  the  water.  These  tiny  Pea. 
shells,  or  cockles,  swarm  in  every  slow  river,  streamlet, 
lake,  pool,  horse-pond,  ditch,  and  open  drain ;  and  they 
are  greedily  devoured  by  fish  and  ducks.  In  their  turn, 
they  are  fond  of  animal  food;  and  Dr.  Baudon,  in  his 
iUe  Monc^raph,  says  that  he  has  often  observed 
attached  to  the  drowned  carcases  of  small  ani- 
mals, as  well  as  to  bones  which  had  been  thrown  into 
ditches  and  streams,  and  from  which  the  muscular  fibres 
had  not  been  removed.  Perhaps,  however,  animalcula 
fed  upon  the  meat,  and  were  the  real  objects  of  attrac- 
tion to  the  Piridia.  Their  shells  are  sometimes  so 
thickly  encrusted  with  a  ferruginous  or  mineral  deposit 
from  the  muddy  sediment  of  the  water  which  they  in- 
habit as  to  resemble  small  lumps  of  dirt.  This  deposit 
appears  to  be  partly  owing  to  a  secretion  of  the  animal, 
aided  by  its  generally  inactive  habits.  Water-beetles  do 
not  allow  themselves  to  be  clogged  in  the  same  manner. 
Whether  this  is  one  of  the  artifices  by  which  animals 
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escape  the  observation  of  their  natural  enemies  is  a 
question  which  requires  a  moUuscan  mind  to  solve. 

The  critical  investigation  of  the  different  species  which 
compose  this  genus  is  quite  as  diflScult  as  it  is  with  regaii 
to  the  large  freshwater  mussels.  Little  reliance  can  be 
placed  on  the  characters  afforded  by  an  examination  of 
the  body^  or  soft  parts^  of  the  animaL  The  form  and 
comparative  length  of  the  tube  are  especially  liable  to 
vary  even  in  the  same  individual ;  and  under  the  influ- 
ence of  heat  and  light  the  most  Protean  changes  with 
respect  to  this  organ  may  be  observed.  The  size  of  the 
foot  is  equally  a  deceptive  character;  and  colour  is  al- 
ways a  most  uncertain  test.  The  general  shape  and 
appearance  of  the  shells^  as  well  as  the  position  of  their 
beaks^  appear  to  offer  almost  the  only  reliable  grounds 
of  distinction.  Size,  substance,  sculpture,  and  lustre  are 
not  of  much  account,  as  they  mainly  depend  on  the 
chemical  ingredients  of  the  water  inhabited  by  these 
moUusks,  as  well  as  on  their  supply  of  food.  In  making 
an  investigation  like  the  present,  there  appear  to  be  four 
courses  open  to  the  naturalist.  The  first,  which  is, 
perhaps,  the  easiest,  is  to  reduce  all  hitherto  described 
species  to  one  or  two,  and  thus  to  cut  the  Gtordian  knot 
without  further  ceremony.  The  second,  which  has  been 
pursued  to  such  an  extent  on  the  Continent  and  in  the 
United  States  of  America,  is  to  multiply  the  number  of 
species  ad  infinitum.  The  only  check  which  can  be  im- 
posed on  this  method  of  wholesale  and  indiscriminate 
fabrication  is  the  bar  of  scientific  opinion ;  and  in  coun- 
tries where  nearly  all  the  naturalists  are  culprits,  there 
is  not  much  likelihood  of  justice  being  so  severely  admi- 
nistered as  to  prevent  the  repetition  of  such  venial 
offences.  The  third  course  is,  to  adopt  the  labours  of 
preceding  writers  without  any  inquiry.    And  the  fourth 
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IB,  honestly  and  to  the  best  of  one's  ability  carefully  to 
work  out  the  subject  and  to  submit  the  result  to  the 
firee  criticism  of  other  naturalists.  This  last  course  I 
have  endeavoured  to  pursue ;  and  I  shall  not  feel  in  the 
least  degree  mortified  or  discouraged  if  the  conclusions  I 
have  arrived  at^  with  much  pains  and  great  hesitation^ 
are  not  accepted  by  all  my  scientific  brethren. 

To  give  some  idea  of  the  labour  involved  in  this  in- 
vestigation^ I  may  mention  that  my  own  cabinet  con- 
tains no  less  than  274  parcels  of  Pisidia,  which  have 
been^  in  the  course  of  the  last  thirty  or  forty  years^  col- 
lected firom  different  localities  and  sources^  and  comprise 
many  thousands  of  specimens ;  that  I  have  personally 
examined  the  types  of  those  species  which  have  been  de- 
scribed by  Dr.  Turton,  Mr.  Jenyns^  Mr.  Alder,  Dr.  Bau- 
don,  and  other  conchologists  who  have  published  on  the 
subject;  that  I  have  collected  these  tiny  shells  in  many 
parts  of  Holland,  Germany,  France,  Switzerland,  and 
Italy,  for  the  sake  of  comparison  with  British  forms; 
and  that  I  have  had  to  refer  to  numerous  works  in  many 
languages  in  order  to  collate  the  descriptions  of  forty- 
one  different  species  which  have  been  proposed  by  Euro* 
pean  writers  within  the  last  century.  Of  these,  I  cannot 
conscientiously  recognize  more  than  six  as  distinct. 

It  wiU  be  convenient  to  divide  the  British  species, 
which  are  five  in  number,  according  to  their  shape,  as 
foUows : — 

A.  Triangular,     1.  P.  amnicom.     2.  P.  fontinale. 

B.  Oval.    3.  P.  pusillum. 

C.  Bound.     4.  P.  nitidum. 

D.  Oblong.    5.  P.  roseiun. 
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A.  Triangular. 

1.  FisiDiUM  am'nicum*,  Midler. 

TelUna  amniea,  MiilL  Venn. Hist  p.  205.    P.  atmUeum,  F.&H.  ii.  p.  133, 
pi.  xxrrii.  f.  8, 9,  and  (animal)  pL  O.  f.  8. 

BoDT  greyiflh-wliitey  rather  transparent:  tube  short,  sob- 
conical,  obliquely  truncate  at  its  orifice:  foot  broad  at  its 
base,  abruptly  pointed,  and  very  extensible :  mande  bordered 
with  grey. 

Shell  subtriangular,  rather  ventricose  and  solid,  glossy, 
strongly  grooved  concentrically,  hom-oolcmr  or  yellowish- 
grey:  epidermis  rather  thick :  antmor  side  abmptly  tnmcate  : 
posterior  side  much  produced,  and  sloping  towards  the  lower 
margin,  which  is  obliquely  curved :  beaks  rather  prominrait, 
but  obtuse :  ligament  short,  conspicuous :  inside  blmsh-white 
and  nacreous :  hinge  strong  and  curved  ;  teeth  arranged  as  in 
&phasrium,  but  the  lateral  teeth  in  this  and  other  species  of 
Pisidium  are  exceedingly  strong  and  developed  in  proportion 
to  the  size  of  their  shells :  musctdar  and  jpaJlial  sears  well 
marked.   L.  0-3.   B.  0-376. 

Yariieties  occur  in  which  the  strisB  are  more  numerous, 
fewer,  stronger  or  fieunter  than  usual.  ^  /?•-/' 

^  '-  Habitat  :  Slow  nvers,  lakes,  c&ais,  and  streams  in 
all  parts  of  the  kingdom.  It  is  also  one  of  our  com- 
monest upper  tertiary  fossils.  Its  continental  range  ex- 
tends firom  Siberia  to  Naples,  and  it  is  also  found  in 
Algeria.    This  is  the  largest  kind  of  PindwinC: 

2.  P.  fontina'le  t^  Drapamaud. 

CyclaafofOinalU,  Drap.  Hirt.  MolL  p.  130,  pL  z.  f.  8-12..  P.  BrnMUmfi- 
anum  (var.  witihoat  appendages),  Jenyns  in  Ann.  Nat  Hist  Aug.  1858, 
p.  104. 

BoDT  whitish  or  grey,  rather  transparent:  tube  genenJly 
short,  but  capable  of  considerable  extension  and  dilatation, 
conical,  obliquely  truncate  at  its  orifice,  where  it  is  so  flexible 
that  the  edges  are  sometimes  entire  and  at  other  times  jagged : 
foot  long  and  curved :  mantle  bordered  with  grey. 

*  Inhabiting  riven.  f  Inhabiting  fountauu. 
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Shell  sobtriangiilar,  somewhat  yentriooeey  thin,  rather 
gloesy,  finely  but  irregularly  striate  conoentrically,  greyish- 
white  :  epidermit  yerj  thin :  anUrior  side  abruptly  truncate : 
posterior  fide  rounded,  and  sloping  gently  towsurds  the  lower 
margin ;  the  anterior  and  posterior  margins  are  compressed, 
especially  towards  the  beaks,  on  each  side  of  which  they  form 
a  kind  of  shoulder :  beaks  prominent  and  rather  acute :  %a- 
merU  very  short  and  scarcely  perceptible :  ihside  white  and 
nacreous :  Idnge  short,  but  very  strong ;  dentition  as  in  P. 
ammeum,  except  that  the  cardinal  teeUi  do  not  assume  the 
shape  of  an  inverted  Y :  musctUar  and  paUial  scars  the  same 
as  in  that  species.    L.  0*15.   B.  0-175. 

Var.  1.  ffenshwana.  Each  valve  furnished  with  a  plate- 
like appendage  near  the  beaks.  Tdlina  ffenslowana,  Shep- 
pard  in  linn.  Trans,  xiv.  p.  150.  P.  Henslowianuin,  F.  &  H. 
ii.  p.  131,  pL  zxxviL  f.  11. 

Var.  2.  ptdchdla.  Shell  more  glossy,  strongly  and  regn- 
lariy  grooved ;  beaks  less  acute.  P.  pulchellum,  Jen.  p.  18, 
tab.  xxL  £1 1-5 ;  F.  &  H.  ii.  p.  128,  pi.  xxxvii.  f.  12, 13. 

Yar.  3  paUida,  Shell  more  ventricose,  irregularly  striate, 
and  of  a  paler  colour,  with  occasionally  a  few  darker  rays 
which  diverge  from  the  direction  of  the  beaks  to  the  lower 
margin. 

Yar.  4.  ctnerta.  Shell  larger  and  flatter,  with  fainter  strise. 
P.  CMMT^icm,  Alder,  Suppl.  Cat.  MolL  Northumb.  p.  4 ;  F.  &  H. 
iL  p.  125,  ^.  zxxvi.  f.  2. 

Habitat:  Slow  streams  and  standing  water  every- 
where in  these  isles ;  and  it  is  one  of  our  upper  tertiary 
fossila.  It  also  ranges  from  Siberia  to  Sicily.  Var.  1. 
occurs  in  many  of  the  northern^  eastern,  home^  and 
south-western  comities  of  England^  as  well  as  in  South 
Wales  and  Cork.  This  is  also  one  of  our  tertiary  fossils, 
and  extends  from  Sweden  to  the  South  of  France. 
Specimens  from  the  Swansea  Canal,  near  some  tinworks, 
have  the  beaks  more  or  less  eroded,  in  consequence  pro- 
bably of  the  water  containing  an  extremely  diluted  por- 
tion of  sulphuric  acid,  which  is  used  in  that  manufac- 
ture.   The  fiuTt,  which  has  been  noticed  and  considered 
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remarkable  by  some  authors^  of  the  eave-like  projection 
appearing  in  the  middle  of  young  shells,  agrees  urith  its 
position  in  adult  shells,  because  this  curious  appendage 
is  never  placed  close  to  the  beak.  Var.  2.  More  com- 
mon than  the  last  variety,  and  also  inhabiting  Sweden 
and  France.  It  deserves  its  name,  being  a  very  pretty 
object.  Mr.  Jenyns  now  considers  it  to  be  the  same 
species  as  his  P,  Henslowianum.  Var.  3.  Marshes  and 
pools  near  Swansea.  It  is  probably  the  P.  pallidum  of 
Oassies.  Var.  4.  Widely  diffused  in  this  country,  and 
also  inhabiting  France  and  Italy.  The  outline  of  some 
specimens  of  this  last  variety  is  that  of  an  equilateral 
triangle.  It  is  the  P.  australe  of  Philippi,  and  the  Cyclas 
lerUicularia  of  Normand. 

This  species  is  extremely  variable,  and  has  conse- 
quently received  a  great  number  of  names.  Out  of  the 
41  so-called  species  of  Pisidium  which  have  been  de- 
scribed by  European  conchologists,  no  less  than  21  belong 
to  the  present  form.  On  the  Continent  the  type  is 
generally  known  by  Polios  name  of  Casertanum. 

If  the  diagnosis,  characters,  and  figures  given  by 
Drapamaud  for  his  Cyclas  fonttnalis  had  been  more 
carefully  studied,  it  would,  I  think,  have  been  obvious 
that  they  do  not  apply  to  the  Tellina  pusilla  of  Gmelin, 
with  which  this  species  has  been  generaUy  (but  with 
doubt)  allocated  by  so  many  authors.  The  principal 
difference  between  these  two  species  consists  in  the 
former  (P.  fontinale)  being  triangular  and  somewhat 
depressed,  and  having  prominent  beaks ;  while  the  other 
(P.  pusUlum)  is  oval  and  ventricose,  and  has  obtuse 
beaks.  Drapamaud^s  diagnosis  is  as  follows  :  '*  C.  testa 
globosa,  subdepressa,  subinsequilaterali ;  umbone  sub* 
acuto.''  Gmelin  says  his  shell  is  ''ovata,  ventricosa/' 
and  his  description  of  its  colour  as  '^  sordide  alba "  is 
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peculiarly  appropriate  to  the  P.  pusilhan  of  modem 
authors.  C.  Pfeiffer,  in  1821,  appears  to  have  recog- 
nized Drapamaud's  shell  by  the  same  specific  name  of 
"fontinale;"  and  the  only  distinction  which  he  makes 
between  this  species  and  his  own  P.  obtusale  (which  I 
regard  as  a  yariety  of  P.  pusiUum)  is  that  the  former  is 
described  ''  umbone  subacnto'^,  and  the  latter  '^  umbone 
obtusissimo/' 

It  chiefly  differs  from  P.  ammcum  in  being  very  much 
smaller  (although  the  variety  cinerea  is  nearly  as  large), 
in  the  shell  being  thinner,  the  posterior  margin  much 
less  produced,  the  beaks  being  more  prominent,  and  the 
ligament  scarcely  conspicuous.  The  cardinal  teeth  are 
also  more  separate,  and  do  not  diverge  firom  a  common 
base  or  root  as  in  that  species  and  ^Jusrium. 

B.  Oval. 
8.  P.  pusil'lum*,  Omelin. 

TeUinapumUa,  Ghnelin,  Syst.  Nat.  p.  3231.     P.  puaiUum,  F.  k  H.  ii. 
p.  12S,  pL  zzxfii  f.  10,  and  (animal)  pi.  O.  £  9. 

BoDT  whitish,  with  occasionally  a  faint  tinge  of  yellow  or 
red:  tube  short,  subconical  or  cylindrical,  truncate,  orifice 
small  and  its  edges  plain :  foot  longer  than  the  shell,  narrow 
aud  slender :  mantle  bordered  with  reddish-grey. 

Shxix  oval,  compressed  but  swollen,  thin,  not  so  glossy  as 
in  the  other  species,  finely  but  irregularly  striate  concentri- 
cally, a  few  of  the  ettm  being  larger  than  the  others  and  de- 
noting the  successive  stages  of  growth,  yellowish-white  or 
cinereous :  epidermis  yr&tj  thin :  anterior  side  rounded :  poste- 
nor  side  also  rounded,  and  sloping  very  gradually  below ;  tins 
side  is  very  little  more  produced  than  the  other,  which  makes 
the  contour  of  the  shell  more  equilateral  than  in  the  foregoing 
species ;  both  these  sides  are  compressed,  and  especially  above  : 
hwer  margin  rounded :  beaks  not  prominent,  but  blunt :  liga- 
ment  short  and  inconspicuous:   inside  greyish-white,   with 

»  Little. 
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scarcely  any  nactecna  lustre;  other  internal  chancten  tiie 
same  as  in  P.  fontinaU.   L.  0-175.   B.  0*2. 

Var.  obtusalif.  Shell  smaller  and  mach  more  ventriooBe ; 
beaks  prominent,  very  obtuse.  P.  ohtusaU,  C.Pfeiffer,  Beutsch. 
Land-  nnd  Siiasw.-MoU.  i.  p.  125,  t.  6.  f.  21,  22 ;  F.  &  H.  iL 
p.  120,  pi.  z3Ezvi.  f.  1 . 

Habitat:  Mossy  swamps^  shallow  ditches^  drains, 
grassy  pools^  and  similar  situations  throughont  all  the 
country ;  and  it  is  one  of  our  upper  tertiary  fossils.  It 
ranges  firom  Lapland  to  Corsica^  and  is  generally  difiiised 
in  Europe.  Dr.  Baudon  says  that  it  is  the  same  spedea 
as  the  P.  ventricosum  of  Prime ;  so  that  it  appears  to  be 
also  a  native  of  the  United  States  of  America.  The 
variety  obtusalis  occurs  in  similar  situations  with  the 
typical  form ;  but  it  is  more  local  and  not  so  abundant. 
The  intermediate  gradation  between  the  two  forms  is 
almost  infinite ;  but  the  essential  and  common  character 
of  both  is  the  same^  viz.  the  beaks  being  nearly  central 
and  obtuse. 

Having  carefdlly  studied  the  description  and  figure 
given  by  Poli  of  his  Cardium  Caseriaman,  I  have  not 
been  able  to  arrive  at  the  same  conclusion  which  Moquin- 
Tandon  and  other  French  conchologists  have  formed, 
that  this  species  is  the  type  of  the  one  which  I  have  de- 
scribed as  P.  fontinale ;  and  I  consider  that  it  ought 
more  properly  to  be  referred  to  the  present  species.  Poli 
says  his  shell  is  '^  subrotunda  ;^'  and  his  figure  shows 
that  it  is  much  more  equilateral  than  P.  Jbntinale.  He 
also  remarked  the  irregularity  of  the  strise  arising  fiom 
the  marks  of  growth,  which  appears  to  be  more  cha* 
racteristic  of  this  than  of  the  other  species.  As,  how* 
ever,  he  did  not  notice  any  other  species,  it  is  of  coune 
very  difficult  to  say  precisely  which  species  he  meant ; 
and  under  these  circumstances  I  think  it  is  preferable 
not  to  revive  an  obscure  and  doubtful  species,  indicated 
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by  a  local  name,  when  we  hare  at  least  equally  good 
reasons  and  authority  for  adopting  a  name  bestowed  by 
an  earlier  writer^  and  which,  besides,  is  not  liable  to  the 
same  objection.  This  species  differs  from  P.foniinale 
in  its  shape  being  oval  instead  of  triangular,  and  in  its 
beaks  being  more  central,  and  blunt  or  compressed.  Its 
colour  is  also  yellowish- white  instead  of  grey ;  and  it  has 
much  less  lustre.   It  is  the  Cycbu  fontinalis  of  Nilsson. 

C,  Bound, 
4.  P.  ni'tibum*,  Jenyns. 

P.  niMum,  Jen.  p.  16,  tab.  xz.  f.  7, 8 ;  F.  &H.  ii.  p.  126,  pL  zzzrii.  f.  14. 

BoBT  whitish,  with  sometimes  a  faint  tinge  of  yellow,  caused 
by  the  colour  of  the  liver :  tube  short,  ftumel-shaped ;  orifioe 
inde,  and  its  edges  notched  or  puckered :  foot  rather  long, 
thin,  slender,  and  finely  pointed :  mantle  bordered  with  grey. 

Shbll  suborbicnlar,  compressed  except  in  the  upper  part 
where  it  is  rather  ventricose,  thin,  extremely  glossy,  iridescent 
(especially  in  the  young  state  and  near  the  beaks),  finely  and 
regolarly  striated  or  ribbed  concentrically,  with  from  3  to  5 
separate  and  deeper  grooves  which  encircle  the  umbonal  region, 
the  striae  or  ribs  being  rather  broad ;  yellowish- white  or  light 
horn-colour :  epidermis  a  mere  film :  anterior  tide  somewhat 
tnmcate,  but  rounded:  posterum  side  slightly  produced  and 
sLopLDg  abruptly  below :  lower  margin  rounded :  beaks  nearly 
centnd,  rather  prominent,  but  obtuse :  Ugament  very  short, 
and  scarcely  discernible :  inside  whitish,  and  plainly  showing 
the  scars  of  the  adductor  muscles  and  mantle :  hinge  and  teeth 
as  in  the  two  last  species.    L.  0*15.   B.  0*15. 

Yar.  splendens.  Shell  of  a  lemon-colour,  nearly  half  as 
large  again  as  that  of  the  ordmary  form,  stronger,  less  glossy, 
rather  more  oblique,  and  less  deeply  striated,  with  the  beaks 
more  swollen  and  the  ligament  stronger  and  perceptible. 

Habitat  :  Lakes,  ponds,  and  standing  water  in  all 
parts  of  the  kingdom  from  Zetland  to  the  Channel 
Ides.     Malm  has  described  and  figured  it  as  a  Swedish 
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species ;  and  Moquin-Tandon  has  noticed  it  as  Ckxraican. 
I  have  found  it  also  on  all  parts  of  the  Continent.  The 
variety  splendens  of  Bandon  occors  in  lakes  near  Lerwick, 
and  at  Balmacarra  in  West  Boss.  A  monstrositj  or 
distortion  of  this  species,  as  well  as  of  P.faniinak  (var. 
Henslowana),  is  sometimes  met  with,  which  haa  the 
valves  constricted  or  divided  by  a  longitudinal  groove. 
This  accidental  phenomenon  in  the  typical  form  of  P. 
fontinale  induced  M.  Bourguignat  to  consider  it  a  distinct 
species,  and  to  give  it  the  name  of  P.  sinuatum.  It  is 
caused  by  a  laceration  or  injuiy  of  the  £ront  ma]q;in  of 
the  mantle. 

This  may  be  distinguished  from  all  the  preceding  spe- 
cies by  its  rounded  outline,  much  more  glossy  and  iri- 
descent appearance,  and  by  a  few  separate  and  deeper 
grooves  or  lines  which  encircle  the  beak  and  are  espe- 
cially perceptible  in  young  shells.  This  is  also  the  only 
kind  of  Pisidium  which  has  the  tube  funnel-shaped  and 
its  outer  margin  crenulated  or  plaited.  For  the  dis- 
covery of  this  species  science  is  indebted  to  Mr.  Jenyns. 

D.  Oblong. 
5.  P.  Ko'sEUM"^,  Scholtz. 

P.  roseum,  Scholtz,  Schlesien's  L.-  und  W.-MoU.  p.  140;  Jeffir.  in  Ann. 
Nat.  Hkt  8. 3.  Tol.  ilL  p.  36,  pL  ii.  f.  3. 

fioDT  opaline  white,  orange-yellow,  red,  or  rose-colour  in 
the  upper  part :  tube  long,  slender,  subconical,  and  truncate  at 
its  orifice :  foot  long,  semitransparent. 

Shell  subrhombic,  ventriooee,  thin,  very  glossy,  de^ly  and 
regularly  striated  concentrically;  yellowish-white  or  light 
horn-colour :  epidermis  extremely  thin :  anterior  side  troncate 
and  sloping  abruptly  below :  postmor  side  much  produced  and 
rounded:  lower  margin  nearly  stiSght:  beaks  placed  eon- 
siderably  on  one  side,  rather  prominent,  but  obtuse :  UgmnerU 

*  Boae-oolour. 
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inoQnBpicaoas:  inside  nacreous-white:  hinge-line  nearly 
straight ;  cardinal  teeth  very  minute  and  almost  impercep- 
tible ;  lateral  teeth  not  well  developed,  except  towards  their 
oater  edges,  which  are  strong  and  sharp :  muscular  eaidpalUal 
sears  scimely  visible.   L.  0*1.   B.  0*15. 

Habitat  :  Marshes^  ponds^  ditches^  and  stagnant  water 
firom  Zetland  to  Ouemsey.  It  also  occurs  in  Silesia^ 
Sweden^  and  France ;  and  I  have  found  it  in  Prussia. 
It  has  probably  escaped  notice  in  other  parts  of  the  Con- 
tinent. 

This  species  differs  firom  all  its  congeners  in  its  oblong 
or  rhomboid  shape,  which  is  principally  owing  to  the 
greater  extension  of  the  posterior  side,  and  to  the  beaks 
being  consequently  placed  so  much  out  of  the  centre,  as 
well  as  to  the  compression  and  nearly  straight  outline  of 
the  lower  or  front  margin.  It  is  considerably  more 
ventricose  than  P.  nitidum,  which  it  resembles  in  its 
gloss  and  sculpture.  The  umbonal  strife  are,  besides, 
not  perceptible  in  the  species  under  consideration ;  and 
the  tube  does  not  appear  to  have  the  margin  of  its 
orifice  plaited.  The  body  has  usually  a  rosy  or  reddish 
hue  in  the  upper  part,  which  is  discernible  in  the  dried 
animal. 

It  was  not  without  much  hesitation  that  I  adopted  the 
name  given  by  Scholtz  for  this  species,  because  in  a 
Supplement  to  the  second  edition  of  his  work  he  con- 
sidered it  to  be  a  variety  of  P.  fontinale ;  but  the  colour 
of  the  animal,  which  at  first  induced  him  to  propose 
this  as  a  distinct  species,  aippears  to  form  a  good  and 
constant  mark  of  distinction,  and  one  of  the  epithets 
which  he  applied  to  the  shell  (''langlichrundlich'')  is 
very  appropriate.  The  only  other  species  of  Pisidium 
besides  this/^hich  Scholtz  has  noticed,  are  fontinale, 
ammeum,  and  obtusak.  Whether  it  may  ultimately  be 
united  with  nitidum  is,  however,  a  question  which  I,  for 
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one^  sliaU  not  consider  unreasonable,  akhoogli  my  pie- 
sent  impression  is  that  they  are  distinct  speeies.  Hie 
variation  of  form  and  scolpture  is  undeniably  very  great 
in  all  freshwater  shells ;  and  this  is  probably  caused  not 
only  by  the  greater  or  less  supply  of  food  procurable 
by  these  mollusks,  but  also  by  the  chemical  ingredients 
of  the  water  from  which  their  materials  are  secreted  or 
extracted.  Development  of  size,  and  of  particular  por- 
tions  of  the  shell  (by  which  its  shape  is  detennined), 
seems  to  depend  on  the  former  condition,  while  its 
solidity  and  sculpture  are  affected  by  the  nature  of  the 
fluid  which  these  moUusks  inhabit.  The  present  ^edes 
is  the  P.  tetragonum  of  Normand  and  the  P.arcdjfonne 
of  Mabn. 

As  some  test  of  specific  distinction,  I  would  remark 
that  the  following  species  of  Pisidium  are  often  found 
living  together :  viz.,  amtdcum  andfontinak  (var.  Hetu^ 
lowana) ;  fontinale  and  pusillum ;  and  foniinaie  (var. 
pcMida),  niiidum,  and  raseum.  Each  of  the  above  is  also 
sometimes  found  solitary,  or  in  company  with  various 
species  of  Sp/kBrium. 

Family  IL  UNIONID-Sl. 

BoDT  oblong,  compressed :  mantle  open  on  all  sides  except 
at  the  back,  but  forming  at  the  posterior  side  two  orifiees, 
which  correspond  with  the  cylinder  or  tabes  of  the  Sphanidas^ 
The  smaller  and  upper,  or  excretal,  orifice  is  separated  from 
the  larger  and  lower,  or  branchial,  orifice  by  an  intermediate 
fold  of  tilie  mantle.  The  margin  of  the  flxst-mentioned  orifice 
is  plain ;  but  the  other  is  fringed  with  several  rows  of  dm 
or  tentacles.  Mouth  placed  as  in  the  last  family.  FmU  large, 
broad,  and  tongoe-shaped. 

Shell  eqnivalve,  oblong,  inequilateral,  compressed:  qn^ 
dermis  thick :  beaJes  (which  form  the  nucleus  or  yomig  sheQ) 
plaited  or  wrinkled:  UgamerU  external,  strong,  and  always 
conspicuous :  inride  pearly ;  ^tn^  furnished  witib  latetsl  tesfli 
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ottly ;  Choie  on  the  a&terior  dde  \mng  (tometimes  bo  mucli 
de^opod  as  to  reeemble  cardipftl  teeth. 

Some  of  these  moUiuks^  which  are  often  called  "  ireah- 
water  MuBaels/'  are  ovayiviparousy  like  those  of  the  last 
fiunilj^  and  retain  their  jonng  within  the  folds  of  the 
tnande  for  some  time  before  they  are  finally  excluded ; 
while  others  are  oviparous^  like  the  majority  of  mollusks. 
It  was  for  a  long  time  supposed  that  they  were  of  sepa- 
ls sexes^  and  Yon  Siebold  distinguished  Anodonta 
eygnem  as  Ae  male^  and  A.  CeOensU  as  the  female^  of  the 
same  species ;  but  Moquin-Tandon  seems  to  have  now 
proved  satisfactorily  that  both  seices  are  common  to  each 
indiyidual  or  that  they  are  all  monoecious.  They  in- 
habit rivers  and  other  large  pieces  of  water.  Their 
habits  are  tolarably  active  in  the  springs  or  when  in 
search  of  a  suitable  feeding-place ;  and  by  means  of  their 
large  fleshy  foot  they  are  able  to  traverse  considerable 
£stances^  leaving  a  track  or  furrow  in  the  soft  mud. 
When  the  water  is  slowly  drained  ofi^,  or  dried  up  by  the 
heat  of  summer^  as  well  as  in  the  winter^  they  bury  them- 
sdves  in  the  mud.  Their  food  consists  of  Entomostraca 
and  other  minute  animals.  According  to  Mr.  Anthony, 
an  American  conchologist,  who  has  especially  studied 
the  members  of  this  fiunily,  some  species  spin  a  byssus. 
It  is  difficult  to  separate  this  fiamily  from  their  marine 
analogues,  the  true  Mussels,  on  merely  malaoological 
grounds;  but  I  believe  a  good  concholc^cal  distinction 
(considering  the  shell  to  form  an  integral  and  important 
part  of  the  animal)  is  maintainable  in  the  position  of  the 
ligament  and  beaks.  The  former  is  external  in  the 
UnumkUe,  while  it  is  internal  in  the  Mytilida ;  and  the 
beaks  are  nearly  terminal  in  the  latter,  but  in  the  former 
they  are  sddom  placed  at  a  less  distance  than  one-fourth 
finom  the  anterior  end.    Besides  these  marks  of  distinc- 
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tion^  there  are  no  lateral  teeth  in  MytiUda,  and  in  My- 
tilus  the  cardinal  teeth  are  conspicuous.  In  the  Unio- 
nida,  on  the  other  hand,  the  lateral  teeth  are  always^ 
and  the  cardinal  teeth  never,  present.  I  am  quite  aware 
that  this  last  statement  will  be  objected  to  by  all  those 
conchologists  who  believe  that,  at  all  events,  the  shells  of 
Unio  are  furnished  with  cardinal  teeth.  But  I  ventmne 
to  submit  that  these  teeth  are  lateral,  and  not  cardinal ; 
that  they  are  not,  like  the  cardinal  teeth  in  the  Splue^ 
riida,  placed  at  a  right  angle  to  the  hinge-line,  but  that 
they  are,  on  the  contrary,  parallel  to  it;  and  that  they 
are  always  lamellar  and  form  more  or  less  elevated  ridges^ 
like  the  true  lateral  teeth  in  other  bivalves.  In  the 
genus  Anodonta,  indeed,  the  lateral  teeth  are  not  so 
strongly  developed  as  in  Unio,  and  they  may  in  some 
cases  be  considered  as  rudimentary;  but  in  nearly  all 
the  species  of  Anodonta  these  teeth  form  a  well-defined 
and  often  sharp  crest,  especially  on  the  posterior  or  liga- 
mental  side.  The  unusually  great  length  and  strength 
of  the  ligament  in  Anodonta  seems  to  render  the  use  of 
lateral  teeth  in  supporting  the  hinge  almost  unnecessary ; 
and  in  this,  as  well  as  in  many  other  cases  of  a  similar 
kind,  the  original  form  of  such  organs  is  retained  in  an 
imperfect  state,  although  their  use  has  ceased  to  exist 

The  study  of  the  European  members  of  this  fjEonily 
has  for  a  long  time  attracted  the  attention  of  continental 
naturalists ;  and  Carl  FfeiiFer,  Bossmassler,  and  Henri 
Drouet  have  especially  applied  themselves  to  this  diffi- 
cult  task.  A  valuable  monograph  has  been  published 
by  the  last-named  naturalist,  entitled  ''  Etudes  sur  les 
Naiades  de  la  France ;''  the  work  being  dedicated  to  the 
late  King  of  Portugal,  whose  devotion  to  conchology 
was  the  more  remarkable  because  this  branch  of  natural 
history  has  not  been  cultivated  by  many  crowned  heads. 
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In  this  oountry  very  little  has  been  done  to  advance  our 
knowledge  of  the  Unionida;  and  it  would  be  extremely 
desirable  if  naturalists  who  reside  in  the  country  would 
carefully  notice  and  record  any  instances  of  different 
kinds  occurring  in  the  same  waters,  and  whether  any 
intermediate  forms  are  found  in  such  localities. 

Genus  I.  U'NIO*,  PhiKppsson.     PL  I.  f.  5,  6. 

Body  elongated,  rather  yentrioose :  gills  nearly  straight : 
labial  paljps  ovate. 

Shell  elongated,  solid :  lateral  teeth  strong :  lunule  or  heart- 
shaped  depression  on  the  anterior  side  distinct. 

This  genus  was  founded  by  PhUippsson  in  1788  in  an 
inaugural  Lecture  entitled  '^  Dissertatio  historico-natu- 
ralis  sistens  nova  Testaceorum  genera/'  but,  owing  to 
the  circumstance  of  its  having  been  delivered  at  a  meet- 
ing  of  which  Rets  was  the  president,  the  latter  has 
usually  had  the  credit  of  foimding  the  genus.  From 
this  genus  it  has  been  since  proposed  to  separate  the 
Pearl-Mussel,  under  the  name  of  Margaritana,  or  Alas- 
modon,  on  account  of  the  teeth  being  less  developed ;  but 
there  does  not  appear  to  be  sufficient  reason,  on  con- 
chological  grounds,  for  this  separation.  The  animals,  or 
bodies,  of  these  so-called  genera  cannot  be  distinguished 
from  each  other.  All  the  species  are,  according  to 
Moquin-Tandon,  oviparous. 

Many  species  of  Unio  have  been  described  by  Conti- 
nental writers;  and  even  Moquin-Tandon,  who  is  by  no 
means  addicted  to  this  kind  of  manufisu^ure,  has  ad- 
mitted no  less  than  eleven.  Two  of  these  (viz.  U.  Batavus 
and  U.  rhombaideus  [or  littoralis]),  which  are  widely  dif. 
fused  throughout  France,  have  not  yet  been  detected  in 

•  A  peart 


32  TTNIOKIDJE. 

this  conntiy^  although  the  latter  is  not  imoommon^  in  a 
foBsil  state^  in  our  upper  fireahwater  tertiary  beds. 

That  part  of  the  shell  which  aurroniidB  the  beaks 
(called  the  ''nmbonal  region'')  is  sometimes  eroded  or 
excoriated  in  these,  as  well  as  in  other  members  of  the 
feunily.  I  believe  it  is  caused  by  the  chemical  action  of 
gases  whidi  are  evolved  fiK)m  the  mud  in  which  this  por- 
tion of  the  shell  is  usually  imbedded.  No  reliance  can 
therefore  be  placed  on  such  a  feature  as  a  mark  of  specific 
distinction. 

The  word  "  XJnio  "  is,  according  to  Pliny,  masculine. 

1.  XJnio  ti/midus*,  Philippsson. 

l/.^ttm«^iM,FhilippB.  Noy.Te8t.Geii.  p.l7;  F.&H.iip.l40,  pl.zL£l. 

BosT  greyish :  manUe  bordered  with  white ;  the  ezcietal 
orifice  being  produced  into  a  short  tube,  and  of  a  browmsh 
colour  with  sometimes  a  few  purplish  streaks ;  the  branchial 
orifice  mottled  with  orange-brown :  foot  milk-white,  with  a 
pale  orange  tint,  thick  and  broad:  ^728  pale  grey:  labial 
palps  rather  broad. 

Shell  oval,  very  convex  above,  solid,  rather  glossy,  yel- 
lowish-brown, transversely  wrinkled :  epidermis  rather  thick : 
heaks  slightly  incurved,  and  placed  at  a  distance  of  about  one- 
fourth  from  the  anterior  side :  umbonal  region  prominent  and 
strongly  plaited  in  a  wave-like  manner,  the  folds  sometimee 
rising  into  sharp  knobs  or  tubercles :  ImrnU  lance-shaped  and 
narrow :  ligament  short,  strong,  and  prominent :  anterior  Me 
rounded  and  regularly  sloping  towards  the  front:  posterior 
side  gradually  doping  to  a  wedge-like  point:  lower  nutrgin 
regularly  curved:  inside  white  and  nacreous,  with  a  feont 
tinge  of  blue :  hinge  strong ;  the  right  valve  having  on  its 
anterior  side  a  broad,  thick,  and  bifid  tooth,  which  is  slightly 
bent  forwards,  and  irregularly  grooved  so  as  to  make  its  oiBBt 
notched,  and  having  on  its  posterior  side  a  long  and  deep 
channel  or  groove,  fi)rmed  by  a  double  plate,  to  receive  the 
corresponding  tooth  of  the  other  valve ;  left  valve  famished 
at  its  anterior  side  with  a  single  wedge-shaped  and  strong 
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tooth,  whick  is  also  grooved  and  notched  like  the  doable  tooth 
of  the  lig^t  valve  into  which  it  locks ;  this  valve  has  also  a 
long,  sharp  and  crest-like  plate  on  the  posterior  side  which  is 
moriioed  into  the  channel  or  groove  above  mentioned :  muscular 
9Jid]Mmiidl  tears  very  deep  and  distinct.  L.  1*5.  B.  3. 

Var.  1.  radiata.  Shell  thinner :  ^idermis  green,  marked 
with  divergent  yellow  lays^  which  are  interrapted  by  trans- 
verse narrow  zones  of  the  latter  colonr :  posterior  side  more 
compressed  above:  hinge-line  nearly  straight,  especially  in 
half-grown  specimens. 

Yar.  2.  ovaUs.  Shell  triangolar-oval,  or  wedge-shaped, 
oompressed  and  somewhat  incurved  in  the  middle,  rather 
ineqnivalve  in  oonsequenoe  of  the  ri^t  valve  slightly  over- 
lapping the  other,  dark  oHve-brown:  anterior  side  much 
broader  and  abruptly  truncate :  lunide  very  broad,  deep,  and 
oblique.    Mya  ovalis,  Montagu,  Test.  Brit.  pp.  34  &  563. 

Habitat  :  Rivers,  canals,  and  ponds  in  England  as 
fiff  north  as  the  Went  in  Yorkshire^  and  also  in  South 
Wales ;  and  it  is  one  of  our  upper  tertiary  fossils.  Its 
range  extends  northwards  as  far  as  Finland;  but  it  does 
not  appear  to  have  been  met  with  south  of  the  Rhone. 
Var.  1.  R.  Avon,  near  Bath  (Clark) ;  Railway  lake  near 
Oxford  (Whiteaves).  Var.  2.  R.  Avon,  Wilts  (Montagu); 
R.  Brent  (Metcalfe) ;  and  from  Mrs.  Loscombe's  col- 
lection of  British  shells.  The  late  Mr.  Churk  also  found 
this  variety  near  Bath,  having  a  green  epidermis  which 
is  marked  longitudinally  with  yellow  rays,  and  trans- 
versely with  alternate  sones  of  green  and  yellow.  My 
cabinet  contains  a  specimen  of  the  last  variety,  which 
was  sent  by  Col.  Montagu  to  my  late  fiiend  Mr.  Dillwyn, 
and  by  the  latter  presented  to  me  with  a  few  other 
typical  specimens  from  that  excellent  British  zoologist. 
The  inside  of  each  valve  bears,  in  his  well-known  hand- 
writing, the  words  "Mya  ovalis,  Wiltshire.*^  This,  there- 
fore^  shows  what  Montagu's  species  really  was;  and  it 
is  the  more  interesting  because  the  authors  of  the '  British 
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Mollufica '  referred  it  both  to  U.  iumidua  and  U.  pieto^ 
rum,  while  Moquin-Tandon  considered  it  to  be  ayariety 
of  U,  Batavus.  It  is  more  strictly  a  monstrosity^  or 
abnormal  form^  than  a  variety. 

This  species  sometimes  occurs  in  company  with  the 
next.  The  Bev.  A.  M.  Norman  has  recorded  in  the 
^  Zoologist '  for  1857  having  taken  specimens  at  Fleck- 
ney  and  Wistow  in  Leicestershire  of  the  extraordinary 
dimensions  of  nearly  4^  inches  in  breadth  and  more 
than  2  inches  in  lengthy  the  weight  being  over  3  ounces. 
Beneath  the  epidermis  the  colour  of  the  shell  in  this  and 
the  next  species  is  cream-white.  A  single  individual  of 
U.  tumidus  has  been  known  yi  lay  1500  eggs  in  two  or 
three  days.  They  are  deposited  in  small  clusters,  each 
of  which  contains  about  100  eggs. 

2.  U.  picto'eum*,  Linn^. 

Ml/a  piotorum,  Linn.  Syst.  Nat.  ed.  xii.  p.  1112.     U.  pictorwn,  F.  &  H. 
ii.  p.  142,  pL  TTTJT.  f.  1,  and  (animal)  pL  Q.  f.  2. 

Body  clear  red,  with  a  more  or  less  greyish  tint :  mantle 
bordered  with  brown ;  orifices  of  the  same  form  aad  colour  as 
in  the  last  species :  foot  reddish  or  yellowiBh-white,  large  and 
tongue-shaped :  giUs  grey :  labial  palps  oval. 

Shell  oblongs  compressed,  not  so  solid  as  the  last  species, 
glossy,  yellow,  with  narrow  zones  of  brown  which  denote 
the  marks  of  growth,  transversely  wrinkled,  with  stronger 
furrows  on  the  posterior  side :  epidermis  rather  thin :  beaks 
very  little  incurved,  and  placed  at  a  distance  of  between  one- 
fourth  and  one-fifth  from  the  anterior  side :  umhonal  region 
not  so  prominent  nor  so  strongly  wrinkled  as  in  the  preceding 
species :  lunule  long  and  narrow :  ligament  longer  than  in  U. 
tumidus :  upper  margin  or  hinge-line  nearly  straight :  antenor 
side  rounded :  posterior  side  very  gradually  doping  and  rounded 
at  its  extremity,  compressed  or  pinched-up  above:  lower  margin 
nearly  straight :  inside  cream- white  or  salmon-colour,  highly 
nacreous :  hinge  not  so  strong  as  in  the  last  species ;  the  teeth 
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aimilarlj  arxanged,  but  they  are  finer,  sharper,  and  more  erect : 
muscular  scan  distinet :  pallial  scar  faint,  owing  to  the  greater 
thickness  of  the  nacreous  lining.    L.  1*33.  B.  3. 

Var.  1.  radiata.  Shell  having  faint  and  narrow  rajs  of 
green  Which  diverge  from  the  beak. 

Var.  2.  curvirastris.  Shell  smaller,  shorter,  and  flatter: 
epidermis  yellowish^green,  with  brown  zones :  posterior  side 
curved  and  wedge-shaped.     U.  curvirostris,  Normand. 

Yar.  3.  latior.    Shell  broader  and  shorter,  yellowish-brown. 

Yar.  4.  compressa.  Shell  very  broad  and  flat ;  ujpper  margin 
raised  and  carved :  jposterior  side  greatly  compressed  and  at- 
tenuated, assuming  a  beak-like  form,  and  Imving  a  double 
jridge  and  furrow  which  runs  from  the  beak  in  the  younger 
state  of  growth :  lower  margin  straight :  lunule  broad,  and  ex- 
tending between  the  beaks,  so  as  to  separate  them  from  each 
other. 

Habitat  :  BiverB,  ponds^  and  canals  throughout  En- 
gland ;  but  it  does  not  appear  to  have  been  found  north 
of  Torkshiie.  It  is  also  one  of  our  upper  tertiary  fossils. 
It  ranges  from  Finland  to  Algeria  and  Sicily.  Var.  1. 
B.  Ayon^  Bath  (Clark).  Yar.  2.  From  Clark's  and 
Mrs.  Losoombe's  collections  of  British  shells,  but  with- 
out any  indication  of  locality.  Yar.  3.  Canal  near 
Oxford  (YHiiteaves).  Yar.  4.  Norwich  (Bridgman). 
This  remarkable  form  might  easily  be  raised  to  the 
rank  of  a  distinct  species ;  but  I  can  only  regard  it  as 
abnormal,  and  analogous  to  the  variety  ovalis  of  U.  tu- 


This  species  was  confounded  by  Lister,  Linn£,  Miiller, 
Drapamaud,  and  all  the  older  writers  with  U,  tumidua, 
^^  differs  from  that  species  in  the  form  of  the  shell,  which 
is  oUong  instead  of  oval ;  in  its  much  greater  propor- 
tionate breadth ;  its  thinner  texture ;  in  the  upper  and 
lower  margins  being  nearly  straight  and  parallel,  instead 
of  being  curved  and  wedge-shaped;  in  the  umbonal 
region  being  mudi  less  prominent  and  swollen ;  and  in 
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the  hinge  not  being  so  Btnmgy  nor  the  teeth  so  thicks 
as  in  17.  tnmidw.  It  has  been  noticed  by  Mr.  Nonnan 
to  attain,  in  ponds  at  Meckney  and  Wistow  in  Leioes* 
tershire^  the  great  size  of  4^  inches  in  breadth  and  2j^ 
in  length,  and  to  weigh  2  02.  6  dr. 

It  is,  however,  by  no  means  easy  to  draw  a  satia- 
factory  line  of  separation  between  this  and  the  laat 
species,  which  are  connected  by  several  intermediate 
forms,  and  especially  by  the  17.  PHUppi  of  Dupuy.  The 
fact  of  their  inhabiting  the  same  spot  shows,  at  all 
events,  that  one  of  them  is  not  a  local  variety  of  the 
other ;  and  this  onght,  I  think,  to  weigh  in  the  scale  of 
specific  distinction.  Whether  one,  or  both,  of  these  now 
reputed  species  have  become  in  course  of  time  permanent 
varieties  or  **  races ''  of  the  same  or  some  other  species^ 
may  be  r^arded  as  an  antiquarian  (although  interesting) 
question,  which  does  not  properly  belong  to  the  province 
of  the  zoologist. 

Both  of  these  species  produce  pearls,  though  of  very 
small  size  and  inferior  lustre.  A  consolidated  mass  of 
pearly  secretion  is  sometimes  formed  inside  the  right 
valve  near  the  margin,  of  the  postarior  side.  The  shells 
were  used  by  Dutch  painters  (from  which  the  specific 
name  of  jActorum  originated)  for  holding  their  colours  ; 
and  they  are  still  to  be  had  of  any  artists' -colourman  in 
this  country,  containing  a  preparation  of  ground  gold 
and  silver  leaf,  for  illuminating  work,  the  other  purpose 
having  been  superseded  by  palettes.  Bouchard-Chan- 
tereaux  calculated  that  each  individual  of  U.  pietorum 
produced,  in  the  breeding-season  of  May,  June,  and 
July,  no  less  than  220,000  eggs. 

The  variety  curmrostris  bears  a  strong  resemblance  to 
some  of  the  varieties  of  U,  Batavus ;  but  there  is  no 
satiaCactory  proof  of  that  species  having  been  found  in 
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Oteftt  Britain.  A  qpedmen  named  Unio  Baiavui  in 
Dr.  Tnrton's  ooUection  of  British  Bhells  ia  clearly  a  dwarf 
Ymrktf  of  that  apecieB,  and  is  the  Vnionana  of  Lamarck^ 
U.amtueusclZief^er,  U.  Bataima  mat,  e.  pusiUus  oCBUm^ 
maaalery  and  U.  nanu9  of  Dnpuy.  This  specimen  does 
not  at  all  agree  irith  the  description  or  figure  given 
by  Tnrton  of  his  Jfjr^ra  Bstava  in  his  '  Manual' ;  imd  it 
was  not  accompanied  by  any  note  of  the  locality.  I  do 
noty  however,  deqpair  of  this  species,  as  well  as  of  (T. 
rkombaideus  (or  Uitondis),  being  discovered  in  this 
country.  Both  fd  them  inhabit  the  North  of  France; 
and  the  latter  once  lived  in  our  eastern  counties. 

8.  U.  MABQAni'TiFi&*,  Idnn^. 

Mya  nuuyartfifera,  linn.  Syst  Kat  ed.  xii.  p.  1112.     U,  margaritifenu, 
F.  &H.if.  p.  146,  pLnzviii  (m  Aiammodonia  matgatUifera), 

BoKT  dirty  grey,  with  sometimes  a  tint  of  flesh-ooloor : 
mantle  bordered  below  with  brown,  and  above  with  white; 
cirri  oblong  sad  dark  brown :  foot  laige,  tongae-shspedy  grey- 
ish-yellow, or  dirty  red:  giUs  greyish-brown,  wi&  whitish 
streaks :  labial  palps  broader  than  long,  and  united  for  two- 
thirds  of  their  length. 

Shell  oblong,  mudi  compressed,  solid,  having  a  dullsur&ce, 
dark  brown,  or  nearly  black,  transversely  and  irregularly 
wrinkled,  especially  on  the  posterior  side,  with  very  fine  but 
obscure  longitudinal  striae,  which  are  interrupted  by  the  lines 
of  growth :  epidermis  thick :  hecJes  incurved,  and  placed  at  a 
distonoe  of  about  one-fourth  fincmi  the  anterior  side :  um5<maZ 
regwn  not  prominent,  always  deoortioated  or  eroded,  and  to 
such  an  extent  as  to  expose  several  of  the  ioner  layers :  lunule 
narrow  and  indistinct :  ligament  very  long,  and  extending  to  the 
anterior  side:  Atn^e-IttM  curved:  atUerior  tide  rounded:  jpo«- 
terior  Me  very  gradually  sloping  and  rounded  at  its  extremity, 
pindied-up  above  into  a  blunt  keel  or  ridge :  lovoer  margin 
straight :  inside  pearly-white,  with  a  tint  of  flesh-colour  and 
blotdbes  of  olive-green  in  the  region  of  the  adductor  muscles, 
pitted  in  the  middle  by  tubercular  folds  of  the  mantle :  hinge 

*  Peari-bever. 
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strong ;  the  right  valve  having  on  its  anteiior  side  a  very  broad, 
thick,  and  blunt  double  tooth,  the  crest  of  which  is  irr^^ilarly 
tubercled,  and  on  its  posterior  side  a  blunt  and  obscure  ridge- 
like plate,  which  in  young  specimens  is  grooved  or  double ; 
left  valve  fdmished  at  its  anterior  side  with  a  single,  conical, 
strong  and  blunt  tooth  which  locks  into  the  double  tooth,  the 
posterior  tooth  in  this  valve  being  similar  to  the  corresponding 
one  in  the  right  valve :  muscular  and  paUicd  scars  very  deep 
and  distinct.     L.  2*4.   B.  5. 

Var.  1.  sinuata.  Shell  rather  broader  in  proportion  to  its 
length  than  in  the  type,  yellowish-brown :  lower  margin  in* 
curved  towards  the  middle.  U,  sinuata.  Lam.  Hist.  An.  s. 
V.  vi.  pt.  i.  p.  70, 

Var.  2.  Baissyi.  Shell  proportionably  longer :  hwer  margin 
convex,  or  rounded.  U,  Eaissgi,  Michaud,  Compl.  p.  112. 
pi.  xvi.  f.  27,  28. 

Habitat  :  Mountain  rivers  and  streams  throughout 
the  British  Isles.  It  is  found  in  several  parts  of  the 
Swansea  Canal  where  the  bottom  is  gravelly,  having 
been  carried  in  by  the  water-courses  which  supply  it. 
It  also  ranges  through  the  mountainous  and  hilly  parts 
of  the  Continent  from  Lapland  to  the  Pyrenees.  Var.  1. 
West  of  Scotland  (Bedford  and  J.  G.  J.) ;  West  of 
Ireland  (Humphreys  and  Barlee).  A  specimen  of  this 
form  from  Co.  Kerry  measures  nearly  6  inches  in 
breadth  or  width.  Var.  2.  Yorkshire  (Sowerby).  A 
monstrosity  also  occurs  having  a  longitudinal  ridge  in 
the  middle  of  the  shell. 

This  species  differs  from  all  the  others  in  its  shell 
being  much  longer  (measured  from  the  beak  to  the  lower 
or  front  mai^in)  as  well  as  more  depressed,  in  its  dull 
aspect  and  much  darker  colour,  the  extensive  erosion  of 
its  umbonal  region^  and  especially  in  the  posterior  teeth 
being  scarcely  developed. 

The  lining  of  mother-of-pearl  is  equal  to.  half  the 
entire  thickness  of  the  shell,  as  may  be  seen  by  grinding 
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and  polishing  one  of  the  valTes.  The  imrfaoe  of  the  shell 
is  of  a  doll  white  beneath  the  epidermis.  Pearls  ob- 
tained from  this  kind  of  Mossel  are  mostly  white ;  but 
they  are  sometimes  green  or  brown^  and  occasionally 
(bat  very  seldom)  they  are  met  with  of  a  lovely  pink 
colour  and  worth  being  set  in  a  brooch  or  ring. 

In  Forbes  and  Hanley's  work  will  be  found  a  fhll  and 
interesting  account  of  the  fireshwater  pearl  fisheries^ 
which  have  been  for  so  many  centuries,  though  with 
little  success,  prosecuted  in  these  Islands.  But  to  amuse 
my  readers,  and  to  give  some  idea  of  the  state  of  Natural 
History  in  Camden's  time,  I  will  add  the  following 
extract  firom  Ins  '  Britannia,'  under  the  head  of  '^  Cum- 
berland.'' 

''Higher  up,  the  little  river  Irt  runs  into  the  sea, 
in  which  the  shell-fish  having  by  a  kind  of  irregular 
motion  {o9ciiatume)  taken  in  the  dew,  which  they  are 
extremely  fond  of,  are  impregnated,  and  produce  pearls, 
or  to  use  the  Poet's  phrase,  baecie  conchea,  shell-berries, 
which  the  inhabitants,  when  the  tide  is  out,  search  for, 
and  our  Jewellers  buy  of  the  poor  for  a  trifle,  and  wXU^- 
again  at<a  very  grea^jmoe.  Of  these  and  the  like  Mar- 
modeus  seems  to  speak  in  that  line, 

<'  Gignis  et  insignes,  antiqua  Britannia,  baccas." 

It  seems  that  Marmodeus  wrote  a  Latin  poem  on 
jewels  and  predous  stones,  which  was  published  at 
Colc^e  in  1539. 

Genus  II.  ANODON'TA*  Lamarck.    PI.  II.  f.  1, 2. 

Body  oblong-oval,  compressed :  gills  flexuous :  labial  palps 
lanceolate. 

Shell  oblong-oval,  thin :  hinge  having  only  rudimentary 
teeth :  lunuU  ^ght  and  indistinct. 

*  Toothlew. 
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The  habits  of  the  AnodonUg  or^  the  saiae  as  those  of 
the  Uniones;  but  they  differ^  aocording  to  Moquin-Tan- 
don,  in  being  ovoTiviparous. 

It  is  by  no  means  an  easy  task  to  distinguish  some  of 
the  species  of  Unio ;  but  the  difficulty  is  much  greater 
in  attempting  to  separate  the  various  forma  of  Anodania. 
Even  the  great  Danish  naturalist^  MiiUerj  entertained 
grave  doubts,  nearly  a  century  ago,  whether  there  ex- 
isted more  than  one  Scandinavian  species ;  although  his 
hesitation  was  not  participated  in  by  Nilsson  and  subse- 
quent writers  on  the  Mollusca  of  that  country.    In  other 
parts  of  the  Continent,  the  long  array  of  specific  names, 
which  have  been  recorded  by  H.  Drouet,  shows  that  the 
tendency  of  modem  conchologists  has  been  vastly  to 
increase  the  number  of  European  species.      In  this 
country,  Montagu,  with  aU  his  powers  of  discrimination^ 
evidently  entertained  considerable  doubt  as  to  the  spe- 
cific difierenoe  between  A.  cygnea  and  A.  anatina ;  and 
Turton,  more  than  thirty  years  ago,  expressed  his  opinion 
''  that  all  our  supposed  species  of  this  genus  may  be 
justly  resolved  into  one,  varying  in  their  outline,  con- 
sistence, and  colour,  from  age  and  local  circumstances.^' 
This  view  has  been  adopted  by  Dr.  Gray  and  the  authors 
of  the  '  British  Mollusca.'     However,  as  long  as  any  di- 
stinction of  species  is  recognized,  we  must  endeavour  to 
deduce  firom  the  observation  of  natural  phenomena  any 
facts  which  may  feunlitate  such  investigation.    One  of 
these  facts  seems  to  consist  in  ascertaining  whether  any 
different  forms  inhabit  together  the  same  spot  and  under 
exactly  similar  conditions,  without  any  appearance  of  an 
intermediate  link  or  gradation.    Montagu  has  recorded 
such  a  {9ct  with  respect  to  his  MytUus  avonenris  and 
M*  anatinus ;  Drouet  has  given  other  instances  of  the 
collocation  of  several  species  of  Anodonta  in  French 
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waters ;  and  Baudon  has  also  noticed  the  same  circain- 
stanoe  in  the  Departement  de  FOise.  All  these  cases 
would  lead  us  to  infer  that  there  exist  at  least  two 
distinct  species  of  Anodonta  in  the  North  of  Europe ; 
and  I  am  only  at  present  prepared  to  go  to  this  extent. 
At  the  same  time,  I  do  not  dispute  the  claims  of  other 
forms  to  specific  rank.  It  would  be  unseemly,  as  well 
as  unjust,  thus  to  depreciate  the  labours  of  those 
naturalists  who  haye  so  ably  and  carefully  endeavoured 
to  solve  this  perplexing  problem ;  and  there  is  quite  as 
good  reason  for  believing  that  their  views  as  to  the  ex- 
tension, are  as  correct  as  ours  as  to  the  reduction,  of  the 
specific  line.  Although,  therefore,  I  only  propose  to 
admit  two  old  Idnnean  species  {A,  cygnea  and  A,  ana^ 
/fna),  some  at  least  of  the  varieties  hereafter  indicated 
may  be  considered  distinct  species  by  those  of  my  readers 
who  from  experience  or  choice  may  be  inclined  to  take 
another  view  of  the  case. 

1.  Anodonta  cyo'nea*,  Linn^. 

MytUui  cy^nm^  Unn.  Syrt.  Nat  ed.  zii.  p.  1158.     A.  cygnea  (partly), 
F.  ft  H.  li  p.  155,  pL xL  f. 2, 3,  &xli,  and  (animal)  pi.  Q.  f.  3. 

Body  grey,  with  a  yellowish  or  reddish  tint :  mantle  bor- 
dered with  tawny-brown :  foot  large,  broad,  dirty-yellow,  with 
a  tinge  of  orange  or  red :  gtUs  grey,  with  occasionally  a  reddish 
hue,  of  a  gauze-like  texture :  kdnal  palps  broadly  triangular. 

Shell  oblong,  rather  ventrioose,  thin,  moderately  glossy, 
yellowish-green  or  brown,  transversely  and  irregularly  grooved 
by  the  lines  of  growth,  and  wrinkled  in  the  same  direction  on 
the  posterior  and  lower  sides :  epidermis  thin :  heaJi:s  straight, 
placed  at  a  distance  of  about  one-fourth  from  the  anterior  ex- 
tremity :  umbonal  region  compressed,  strongly  plaited :  Uga- 
ment  rather  long,  strong,  partiy  concealed  within  the  over- 
lapping edges  of  the  upper  margin  or  hinge-line,  which  is 
strai^t:    anterior  side  not  gaping,  rounded,  and  abruptly 

*  Belonging  to  (e.y.  food  for)  swana. 


42  UNIONIDA. 

slopiag  below:  posterior  side  gradually  doping  and  com- 
preissed  above,  produced  into  a  rounded  wedge-like  point,  and 
gaping :  hwer  margin  nearly  straight :  inside  pearl-white  and 
highly  iridescent :  hinge  slight,  having  a  rather  sharp  ridge- 
like plate  on  the  posterior  side  in  each  valve :  muscidar  and 
pcdlial  scars  very  dight  and  indistinct.    L.  2*75.   B.  5*35. 

Yar.  1.  radiata.  Shell  larger,  yeUowiah-greea,  beantifuUy 
marked  with  longitudinal  rays  or  streaks  of  the  same  colour, 
which  are  sometimes  alternate :  beaks  placed  at  a  distance  of 
only  one-third  from  the  anterior  side.  Mytilva  radiatus,  Miill. 
Verm.  Hist.  pt.  ii.  p.  209. 

Yar.  2.  inerassata.  Shell  more  swollen  and  solid,  olive- 
brown:  tipper  margin,  or  hinge-line,  rather  curved  on  the 
posterior  side.  MytUus  incrassatus,  Shepp.  in  linn.  Trans, 
xiii.  p.  85,  pi.  5.  f.  4. 

Yar.  3.  Zellensis.  Shell  broader,  yeUowish-brown,  having 
the  upper  and  lower  sides  nearly  parallel ;  posterior  side  much 
produced.     Mytilus  Zellensis^  6mel.  Syst.  Nat.  p.  3262. 

Yar.  4.  pallida.  Shell  light  yellow  or  fawn-colour :  hinge- 
line  rather  curved,  and  raised  on  the  posterior  side,  which  is 
produced  to  a  long  wedge-like  point :  lower  margin  rounded. 

Yar.  5.  rostrata.     Shell  oblong-oval,  somewhat  resembling 
^^ifi^^j-  in  shape  j/trfi'iifa  wAgemo",  upper  margin  forming  a  dorsal 
r^^^^^^teeif  which  is   slightly  raised  and  curved:    anterior  side 
rounded:  posterior  side  attenuated,  and  ending  in  a  long 
curved  wedge-like  point :  lower  margin  nearly  straight.     A, 
rostrata,  (Eokeil)  Bossmaasler,  loonogr.  iv.  p.  25,  f.  284. 

Habitat:  Slow  rivers,  lakes,  canals^  and  ponds 
throughout  the  kingdom  as  hx  north  as  BaufEshire ;  and 
it  is  one  of  our  upper  tertiary  fossils.  It  ranges  from 
Siberia  to  the  Pyrenees.  Yar.  1.  Bog  of  Allen,  Ireland 
(Turton) ;  Clumber  lake,  Notts  (J.  G.  J.).  This  variety 
is  the  Mytilus  stagnaUs  of  Omelin,  the  M.  deniaims  of 
Tnrton's  Conchological  Dictionary,  and  the  M.paludonu 
of  his  work  on  the  British  Bivalves.  Specimens  of  this 
variety  measure  upwards  of  6  inches  in  breadth.  Dr. 
Turton's  type  (of  which  only  one  valve  remains)  has  a 
small  pearly  tubercle  on  the  ridge  of  the  laminar  tooth ; 
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and  I  suspect  that  the  Doctor  mistook  this  exeresoence 
for  a  cardinal  tooth,  and  therefore  applied  the  specific 
epithet  "  dentatus.''  He  omitted  any  mention  of  this 
character  in  his  DUkyrag  when  he  changed  the  name  to 
''  palndosos.''  Yar.  2.  Scarborough  (Bean) ;  Otters 
pool,  Lancast^  (Tyler) ;  Oxwich  marsh,  near  Swansea 
(J.  6.  J.).  This  is  the  A.  ponderosa  of  C.  Pfeiffer. 
Var.  8.  Bog  of  Allen,  Ireland  (Humphreys) ;  Clumber 
lake,  Notts  (J.  G.  J.)-  It  is  the  ^.  CeUemis  of  C.  Pfeiffer. 
Var.  4.  West  of  Ireland  (Humphreys).  Yar.  5.  B. 
Corfe,  Dorset  (J.  G.  J.) ;  ponds  at  Wistow  in  Leicester- 
shire, Wynyard  Park,  Co.  Durham,  and  Oxford  (Nor- 
man). This  appears  to  be  the  Mytilus  Avonenris  of 
Montagu  (Test.  Brit*  p.  172),  judging  from  his  descrip- 
tion and  the  figure  of  that  species  which  is  given  by 
Maton  and  Rackett  in  the  '  Idnnean  Transactions,'  vol. 
viii.  pL  3.  A.  f.  4.  The  shell  of  this  species  is  also  liable 
to  be  distorted;  and  I  have  a  specimen  in  which  the 
lower  part  of  the  left  valve  is  deeply  notched  opposite 
the  beak,  owing  to  an  injmy  of  the  mantle  on  that  side,  > 
the  other  valve  being  entire. 

The  firy  have  triangular  and  pearly  shells,  which  might 
easily  be  mistaken  for  the  valves  of  a  Cypris  or  smaller 
Entomostracan.  The  epidermis  only  is  coloured  in  this, 
as  well  as  in  the  other  species :  the  surface  of  the  shell 
itself,  under  the  epidermis,  is  white  or  colourless. 

2.  A.  anati'na  *,  Linn€. 

Mytibta  onaHnus,  linn.  Syst  Nat.  ed.  xii.  p.  1J58.    A.  cygnea  (partly), 
F.  k  H.  ii.  p.  155|  pi.  xxziz.  f.  3. 

Body  grey,  of  different  shades  of  intensity :  mantle  bordered 
with  dark  brown :  foot  yellowish-grey,  or  red  :  gilU  greyish- 
brown. 

*  Belonging  to  (0.  g.  food  for)  ducki. 
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Shell  oval,  rather  compressed,  not  so  thin  as  in  the  usual 
or  typical  form  of  the  last  species,  olive*green  or  brown,  with 
darker  transverse  bands  denoting  the  lines  of  growth,  and 
irregularly  wrinkled  in  the  same  direction :  epidermis  rather 
thicker  than  in  A,  eygnea :  heahs  straight,  placed  at  a  distance 
of  about  one-third  from  the  anterior  end:  umhonal  region 
compressed,  closely  plaited:  ligament  short  and  {ffominoit: 
upper  margin  or  hinge-line  raised  into  a  kind  of  crest,  and 
curved:  anterior  tide  rounded  and  gaping  below,  wit^  an 
oblique  slope  towards  the  lower  edge :  posterior  side  curved 
and  abruptiy  sloping  to  a  wedge-Uke  point:  Uwer  margin. 
gently  curved :  inside  and  hinge  as  in  ^.  eygnea ;  but  the 
lining  is  much  thicker  in  the  present  species,  and  the  muscular 
impressions  are  consequently  much  more  deep  and  distinct. 
L.2L   B.3'6. 

Yar.  1.  radiata.  Shell  (or  rather  the  epidermis)  marked 
with  green  and  yellow  rays. 

Yar.  2.  ventricosa.  Shell  larger,  more  solid,  exceedingly- 
tumid,  especially  in  the  middle  and  towards  the  umbonaL 
region,  also  marked  with  green  and  yellow  rays.  A.  ventri^ 
cosa,  C.  Pfeiffer,  ii.  p.  30,  pi.  iii. 

Yar.  3.  eomplanata.  Shell  oval,  greatly  compressed,  brown: 
beaks  placed  dose  to  the  anterior  margin :  upper  margin  raised 
and  curved :  anterior  side  abruptly  truncate.  A.  con^lanata, 
(Ziegler)  Bossmassler,  iv.  p.  24,  f.  283. 

Habitat  :  Same  as  that  of  A.  q/gnea;  but  it  ranges 
further  to  the  souths  being  a  Sicilian  species.  It  has 
not  been  noticed  in  this  country  as  a  tertiary  fossil. 
Yar.  1.  The  rayed  markings  form  scarcely  a  varietal 
character,  being  common  to  half-grown  individuals  of  the 
last,  as  well  as  of  this,  species.  Yar.  2.  R.  Exe  (Clark). 
This  variety  has  been  referred  by  Moquin-Tandon 
to  A.  eygnea;  but  it  evidently  belongs  to  the  short 
form,  or  what  is  generally  called  A,  analina.  None  of 
my  specimens  (of  which  I  possess  a  series)  are  as  broad 
as  the  one  represented  by  Pfeiffer  in  his  figure  4.  This 
variety  attains  a  larger  size  than  the  typical  form,  being 
more  than  8  inches  long,  5  wide,  and  2  in  depth*  Yar.  S. 
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GomfriestoB,  near  Tenby  (Smith).  A  monstroutyi  or 
distortion^  of  thia  last  yariety  is  also  in  my  cabinet, 
wbidi  is  flatter  and  has  a  ronnded  outline  aboye  in 
oonseqn^ice  of  the  nmbonal  region  not  projecting.  A 
yonng  specimen  of  the  same  variety  is  nearly  roimd. 
This  appears  to  be  analogons  to  the  variety  rwiraia  of 
A^  cygnea^  and  tends  to  confirm  the  idea  of  the  two 
species  being  distinct. 

The  chief  points  of  difference  between  A.  cygnea  and 
A.  anatina  are,  that  the  shells  of  the  latter  species  are 
smaller  and  comparatively  longer;  the  hinge-line  or 
crest  is  raised  in  that  species^  instead  of  being  straight 
or  parallel  to  the  lower  margin ;  and  the  posterior  side 
slopes  abruptly  instead  of  (as  in  A.  cggnea)  graduaUy. 


Family  in.  DREISSENEDiE. 

BoBT  nearly  rhomboidaly  eompressed:  mantle  dosed,  except 
at  the  posterior  side,  where  it  is  folded  into  two  orifioes,  one 
for  respiratory  and  nntritive,  and  the  other  for  excretalparposes, 
besides  an  opening  at  the  lower  or  front  margin  for  the  passage 
of  the  foot.  The  upper,  or  excretal,  fold  ia  the  smallest,  and  is 
not  much  produced :  the  other  fold  is  extended  into  a  pyra- 
midal tube,  which  has  a  thickened  or  reflected  margin  and  is 
fringed  witii  numeroos  short  spine-shaped  cLni  or  tentacles : 
fid  long  and  tongue-shaped,  famished  with  a  byssal  groove. 

Shell  equivalve,  oblong,  triangular,  very  inequilateral, 
ventricose,  covered  with  a  thick  and  homy  qndermis :  beaJcs 
placed  at  ^e  anterior  end :  {t^mmfintemid:  ttuuie  porcelain- 
white :  hinge  ftunished  with  minute  cardinal  teeth,  but  some- 
times toothless ;  below  the  beak  in  each  valve  is  a  triangular 
flhelf  or  hollow  plate  (as  in  the  marine  genus  Crg^idtda)  for  the 
reception  of  the  anterior  muscle. 

These  characters  are  also  genericj  as  the  fionily  con- 
tains bat  one  genus.  In  their  general  aspect  the  Dreis* 
setddeB  bear  a  doeer  resemblance  than  tibe  last  to  the 
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MytilidiB;  but  the  mantle  of  the  animal  in  the  present 
family  is  nearly  closed^  and  the  hinge  of  the  shell  is 
furnished  inside  with  a  transverse  plate  or  septum,  which 
is  a  peculiar  and  unmistakeable  feature.  Mytibu  has 
also  several  cardinal  teeth;  but  I  have  failed  to  detect 
any  in  the  British  species  of  Dreissena,  although  the 
authors  of  the  'British  Mollusca'  and  Moquin-Tandon 
mention  an  "  obscure  apical  elevation/'  or  ''dent  cardinale 
k  peine  saillante/'  in  the  right  valve  of  this  species. 
However,  cardinal  teeth  certainly  do  exist  in  three  species 
of  Dreissena  from  the  Indian  and  Pacific  Oceans,  which 
have  been  described  by  Erichson  in  Wiegmann's '  Archiv 
fiir  Naturgeschichte  *  for  1836.  The  same  author  also 
incidentally  remarks  that  the  European  species  (which 
he  called  Tlchogonia  fluviatiHs)  has  a  rudimentary  tooth. 
The  mantle  is  for  the  most  part  closed  and  produced 
into  tubes  on  the  posterior  side,  instead  of  being  open 
throughout  as  is  the  case  in  Mytiha. 

Genus  DREISSE'NA  *,  Van  Beneden.    PL  IL  f.  3, 4, 5. 

Although  the  establishment  of  this  genus  is  due  to 
Van  Beneden,  the  probability  of  its  separation  from 
Mytilus  was  first  suggested  by  an  equally  distinguished 
zoologist  of  our  own  country.  Dr.  Gray.  The  Dreissena^ 
may  be  called  "freshwater  Mussels''  with  greater  pro- 
priety than  the  Uniones,  or  Anodontie ;  and  the  habit  and 
faculty  which  the  Dreissena  possess,  in  common  with  the 
true  Mussels,  of  mooring  or  attaching  themselves  by  a 
strong  byssus  to  extraneous  substances,  put  us  very 
much  in  mind  of  their  marine  analogues.  They  are  also 
equally  gregarious  and  capable  of  tiving  for  a  long  time 
out  of  water. 

*  Named  after  M.  Dreiaaens,  a  druggiat  at  ICaieylh. 
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Only  one  species  is  known  in  Europe ;  and  it  was  first 
noticed  (in  1754)  by  the  Russian  traveller  and  natura- 
list^ Pallas^  in  the  Biver  Wolga,  as  well  as  in  the  Black 
Sea.  The  epithets  of  '' fluviatilis ''  and  ''marinus'' 
whidi  he  applied  to  these  two  forms,  coupled  with  the 
dnmmstance  that  this  was  antecedent  to  the  era  and 
usage  of  binomial  appeUationSj  have  given  rise  to  con- 
siderable controversy  as  to  whether  these  forms  belong 
to  different  species  or  to  varieties  of  the  same  species, 
one  of  which  has  a  fi:eshwater,  and  the  other  a  marine, 
habitat.  The  last  supposition  would  be  quite  consistent 
with  the  tact  observed  by  Nilsson,  that  several  shells, 
which  are  usually  inhabitants  only  of  firesh  water,  live 
in  the  Baltic  Sea  together  with  other  shells  which  are 
peculiarly  marine. ' 


Dbeisssna  polyhob'fha  *,  Pallas. 

Mytilta  pofymorpkus^  &&,  PalUu,  It.  Run.  i.  p.  478.      Dreisaena  pofy- 
morpka,  F.  &  H.  ii  p.  165,  pi.  xlii.  f.  4, 5,  and  (animal)  pL  Q.  f.  4. 

Body  dark-ooloured :  mantle  bordered  in  front  with  greyish- 
white,  at  the  posterior  side  being  yeUowish  or  fEiwu-colour, 
and  sloriped  like  the  shell  with  ogzag  marks  of  reddish-brown ; 
drri  of  the  branchial  orifice  arrang^  in  concentric  rows,  red- 
dish-grey, with  a  tint  of  brown  at  their  base :  foot  oblong  and 
cjlindrioaly  grey,  with  a  slight  rosv  hue :  ffiUs  greyish :  labial 
paips  rather  huge,  triangular,  and  lanceolate :  byssus  composed 
of  several  stout  and  flexible  threads. 

Shell  oblong,  rising  into  a  shaip  keel  in  the  middle  of  each 
valve  and  flattened  below,  pointed  at  the  end  or  beak,  and 
gradually,  but  obliquely,  widening  towards  the  front,  rather 
solid,  but  not  glossy,  yeUowish-brown,  and  often  marked  trans- 
versely on  the  upper  part  with  undulating  or  tigzag  streaks  of 
purple  or  dark  brown,  strongly  but  irregularly  wrinkled  in  the 
same  direction,  and  longitudinally  but  slightly  puckered  at 
irregular  intervals:  epidermis  silky;  beneath  the  epidermis 
the  surfiice  is  purpUsh-brown :  ^2»  small,  quite  terminal,  and 

*  Manjr-shaped. 
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much  incunred :  ligament  long  and  narrow,  fitting  into  a  groove 
of  the  binge  in  each,  valve :  t^per  margin  angular :  anterior 
tide  nearly  straight :  posterior  nde  curved :  lower  margin  in- 
curved, and  forming  in  the  middle  a  large  slit  for  the  passage 
of  the  foot  and  byssus :  inside  slightly  nacreous :  hinge  strong, 
toothless,  but  furnished  inside  each  valve  with  a  triangular 
and  concave  plate  which  is  placed  under  the  beak :  muscular 
and|>aZZiaZ«cars  indistinct.  L.  1*4.   B.  0*6. 

Habitat  :  Slow  rivers,  canals,  and  lakes  in  the  eastern, 
home,  midland,  and  northern  counties  of  England,  as 
well  as  in  a  canal  near  Worcester  (Reece),  Bath  (Hutton), 
and  at  Edinburgh,  In  the  North  of  France,  Belgium, 
and  Germany  it  is  also  conmion  ajid  widely  diffused. 
In  one  respect  this  species  may  be  said  to  be  truly  metro- 
politan; for  it  has  been  found  in  the  most  frequented 
streets  of  London,  after  they  have  been  flushed  with 
water  from  the  New  River,  where  it  abounds.  Mr. 
Norman  informs  me  that  he  saw  immense  numbers  of 
the  Dreissena  in  a  living  state,  lining  some  of  the  iron 
water-pipes  which  had  been  taken  up  in  Oxford  Street, 
and  that  the  colouring  of  the  shells  was  as  vivid  as  if  the 
animal  had  lived  in  the  light  of  day. 

It  is  difficult  to  believe,  in  the  absence  of  some  proof 
to  the  contrary,  that  this  species  is  not  indigenous  to 
the  whole  of  the  North  of  Europe,  as  well  as  to  Russia. 
The  circumstance  of  its  not  having  been  noticed  in  this 
country  before  1824|  and  then  only  in  a  metropolitan 
locality,  does  not  preclude  the  possibility  of  its  having 
previously  existed  in  some  other  part  of  Great  Britain ; 
and  its  not  having  been  previously  recorded  as  Britisk 
rather  proves  a  want  of  observation  or  opportunity  than 
its  non-existence.  Helix  Carturiana,  H.  obvohUa,  and 
CkttiMia  Bolphiij  aU  of  which  are  conspicuous  land  shells, 
were  not  known  to  the  observant  Montagu,  although 
they  are  not  unconmion  in  some  parts  of  this  country 
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and  are  dearly  indigenous  species;  and  many  other 
sunilar  instances^  both  at  home  and  abroad^  might  be 
cited  on  this  pointy  as  well  as  with  respect  to  the  sudden 
and  unaccountable  appearance  and  disappearance  of  cer- 
tain species  in  particular  spots.  With  regard  to  the 
period  at  which  the  Dreissena  first  made  its  appearance 
or  was  noticed  on  the  Continent^  M.  A^i^ch  has  lately 
inrestigated  its  geographical  history  and  has  ascertained 
that  it  was  common  in  the  interior  of  Germany  b^ore 
1780,  and  that  it  then  inhabited  streams  which  flowed 
into  the  Bhine.  In  a  work  by  H.  Sander  of  Carlsruhe, 
published  in  that  year,  and  entitled  "  Yaterlandische 
Bemerkungen  fiir  alle  Theile  der  Natui^eschichte/'  he 
described  in  unscientific,  but  intelligible,  terms  a  fresh- 
water Mussel  which  was  not  uncommon  in  that  district, 
and  to  which  he  gave  the  name  of  Pinna  fluviatilis.  This 
description  clearly  applies  to  our  Dreissena.  In  draining 
the  Haarlem  See,  the  Dreissena  was  £Dtmd  in  abundance ; 
and  it  appears  that  no  communication  erer  existed  be- 
tween that  great  lake  and  any  port  or  harbour.  It  has 
also  been  foimd  in  an  inland  lake  near  Copenhagen.  It 
was  at  one  period  thought  (and  even  by  the  unimagi- 
native  Ldnne)  that  the  Teredo,  or  ship-worm,  had  been 
imported  into  Europe  from  India;  but  that  idea  has 
been  quite  dispelled,  as  much  for  the  reason  that  some 
species  of  Teredo  which  are  found  in  Europe  also  occur 
there  in  tertiary  formations,  as  because  they  are  different 
from  oriental  or  tropical  kinds.  The  first  of  these  reasons 
may  again,  and  with  the  like  success,  be  urged  in  favour 
of  the  Dreissena  being  a  native  of  the  North  of  France ; 
for,  in  a  recent  article  by  M.  Charles  D^Orbigny,  pub- 
lished in  the  'Bulletin  de  la  Societe  Gdologique  de 
France '  (2*  ser.  t.  xvii.  p.  66),  and  entitled  "  Sur  le 
diluvium  \  coquilles  lacustres  de  Joinville,^^  Dreissena 
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polymorpha  is  enumerated  as  one  of  the  fossils.  Mr. 
Prestwich  informs  me  that  this  deposit  was  in  all  pro- 
bability contemporaneous  with  those  of  St.  Acheul  and 
Amiens^  and  that  at  all  events  it  belongs  to  what  is 
termed  by  modem  geologists  the  upper  tertiary  forma- 
tion. I  am  therefore  not  without  hope  that  this  remark- 
able shell  may  be  discovered  in  the  corresponding  strata 
in  this  country.  It  is  frequently  founds  in  a  recent  or 
living  state^  with  the  Anacharis  alsinastrumg  an  aquatic 
plant  which  chokes  up  our  canals  and  is  said  to  have  been 
imported  fromNorth America.  Respecting  the^nocAorij;, 
Messrs.  Hooker  and  Amott^  in  their  excellent  work  on 
the  British  Flora,  remark  that  ''it  seems  inexplicable  how 
this  plant  should  have  occurred  in  so  many  different 
places  at  the  same  time.^'  Perhaps  if  the  EriocauUm 
septangulare,  or  Naias  flexitia,  both  of  which  are  also 
North- American  water-plants,  and  are  at  present  con- 
fined to  a  very  few  stations  in  the  Hebrides  and  West  of 
Ireland,  had  been  placed  in  conditions  which  were  more 
favourable  to  their  growth  and  propagation,  each  of  them 
might  have  spread  with  as  great  rapidity  as  the  Ana* 
charts.  If,  as  I  believe,  the  indigenousness  of  the 
Dreiasena  as  regards  this  country  should  hereafter  be 
established,  the  ingenious  theories  which  have  been  pro- 
posed to  account  for  the  mode  of  its  transport  across  the 
seas  will  not  require  further  discussion. 
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aass  II. 
GASTEROPODA  *  or  UNIVALVES. 

BoDT  of  a  conical  shape :  mantle  forming  a  single  lobe,  which 
only  covers  the  front:  ?u{id  osnally  distinct,  and  ^mished 
iri^  teiUadts^  of  which  the  upper  pair  (in  those  kinds  which 
have  four),  or  the  single  pair,  have  in  most  cases  two  eye», 
placed  either  at  their  tips  or  base,  or  on  separate  stalks :  foot 
a  muscular  disk,  bj  means  of  which  the  animal  generally 
crawls,  or  sometimes  floats  in  an  inverted  position  on  the 
imder  surfiEU»  of  the  water :  reproductive  system  various ;  some 
kinds  being  hermaphrodite,  and  having  both  sexes  united  in 
tlie  same  individual,  but  requiring  impr^nation  by  another 
individual ;  while  in  other  kinds  the  sexes  arer  separate,  each 
individual  being  either  male  or  female :  respiratory  system  con- 
sisting of  gills,  or  lung-like  oigans ;  the  former,  and  some  of 
the  latter,  being  possessed  by  aquatic  kinds  ;  while  the  terres- 
trial kinds  are  only  furnished  with  the  lung-like  organ :  those 
lands  which  are  aquatic,  and  have  this  last  organ,  eliminate 
oxygen  from  the  water  and  also  respire  atmospheric  air ;  but 
the  terrestrial  kinds,  or  Snails,  breathe  only  the  pure  air,  like 
vertebrated  land  animals. 

Shell  usually  present,  conical  or  spiral,  and  covering  the 
whole,  or  most  important  parts,  of  the  body. 

The  only  two  Orders  which  we  have  to  deal  with  in 
this  division  of  the  subject  are  as  follows : — 

I.  Pbctinib&anchiata. 

II.   PULMONOBSANCHIATA. 

Order  L  FECTINIBEANCHIATAt 

Body  spiral:  respirtUory  apparatus  consisting  of  a  single 
oomb-like  gill,  whidi  is  placed  within  the  mantle,  on  the  upper 
Bide  of  the  head. 

Shxll  external  and  spiraL 
*  Foot  fonmiig  the  belly  f  Haying  comb-like  gills. 
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Only  three  families  of  this  Order  inhabit  the  firesh 
-waters  of  this  country.     They  are, — 

I.  Neritidjs. 
II.  Paludinidjs. 
III.  Valvatida. 

All  these  freshwater  Snails  have  two  tentacles,  and  the 
same  number  of  eyes,  which  are  placed  at  the  base  of  the 
tentacles.  Their  shells  are  furnished  with  an  epidermis 
and  operculum. 


Family  I.  NERITIDiE. 

BoDT  oval,  haying  a  short  spiral  torn  at  the  end:  eye9 
placed  outside  the  tentacles  at  their  base:  giU  inside  Uie 
mantle :  sexes  separate. 

Shell  semiglobose,  with  an  exoentric  spire  and  a  semicircu* 
lar  mouth :  operculum  having  an  excentric  and  short  spire, 
and  furnished  underneath  with  an  apophysis  or  projecting  pro- 
cess which  locks  into  the  columellar  or  pillar  lip. 

Although  the  members  of  this  family  are  very 
numerous  and  widely  dispersed  beyond  the  limits  of  our 
seas^  we  hare  only  a  solitary  representatire,  forming  the 
single  species  of  one  genus. 

NERITI'NA*,  Lamarck.     PI.  III.  f.  1,  2,  3,  4. 

BoDT  famished  with  a  strong  and  prominent  snout  or 
muzzle :  tentacle  long :  eyes  placed  on  footstalks :  foot  broad. 

Shell  triangular-oblong :  opercuhmn  calcareous  and  solid. 

The  mollusks  of  this  genus  inhabit  waters  which  have 
a  stony  or  gravelly  bottom.  Their  habits  are  sluggish ; 
raising  their  shell  but  little  during  their  march^  and  then 
only  showing  their  tentacles,  eyes,  and  the  front  of  their 

*  DiminutiTe  of  Nerita^  a  genua  of  marine  ahellB. 
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mantle.  They  haye  not  been  observed  to  floaty  or  creep 
on  the  under  surfiEU^  of  the  water,  which  may  account 
for  the  shells  being  so  often  found  encrusted  with  cal- 
careous matter.  Their  tentacles,  however,  appear  to  be 
extremely  sensitive  and  always  in  motion.  They  are 
vegetable  feeders.  Their  ^gs  are  generally  deposited 
and  carried  on  the  shell  until  they  are  hatched  or  de- 
veloped. These  are  roimded,  of  a  yellow  colour,  and 
provided  with  a  thick  and  leathery  covering,  which  splits 
in  two  when  the  fiy  are  excluded,  the  upper  half  being 
detached  and  the  other  part  left  adhering  to  the  parent 
aheU.  Moquin-Tandon  says  the  eggs  are  deposited  in 
a  duster  of  firom  50  to  60. 

Valuable  notices  of  the  genera  Nerita  and  Neritina 
by  M.  B^dnz  will  be  found  in  the  1st  volume  of  the 
*  Journal  de  Conchyliologie ;'  and  M.  Pouchet  has  pub- 
lished an  elaborate  monograph  on  the  Nerita  fluviatilis, 
considered  in  an  anatomical  and  physiological  point  of 
view.  Neritina  is  very  dosely  allied  to  Nerita,  and  pro- 
bably only  forms  a  section  of  the  latter  genus.  There  are 
marine,  as  well  as  freshwater,  spedes  of  Neritina. 

Nebitina  pluvia'tilis*,  Linn^. 

HerUa  ftwriaHUa,  Uojl  Syst  Nat.  ed.  xii  p.  1253.    N.fiumatais,  F.  k 
H.  iii  p.  3,  pL  bod.  £.1,2,  and  (animal)  pi.  H.  H.  f.  1. 

Body  of  a  dear  jellowish-grey,  speckled  with  black  above, 
white  below :  head  and  movi  black :  mouth  very  laige,  fur- 
nished with  cartilaginous  jaws  and  a  lingual  plate  or  riband, 
which  is  very  complicated :  tentacles  clear  greyish-white,  darker 
at  the  sides,  and  more  or  less  streaked  witii  black  transversely ; 
they  diverge  widely  from  their  base,  and  are  very  slender, 
en^g  in  a  fine  point :  eyes  very  large  and  black :  foot  obtusely 
itnmded  in  frx>nt,  and  having  its  extremity  or  tail  covered  by 
the  operculum  when  the  animal  is  crawling. 

Shell  convex  above,  slightly  compressed  towards  the  spire, 

*  Inhabiting  riven. 
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and  almost  concare  below,  solid,  moderately  glossy,  yellowish 
or  brown,  with  often  brown  or  white  zigzag  streaks,  spots,  or 
bands,  which  run  lengthwise  or  in  a  spiral  directioH,  and 
marked  with  fine  but  cUstinct  transverse  striffi  or  plaits,  which 
are  more  conspicuous  towards  the  suture :  epidermiB  thin  : 
whorls  3,  rather  convex,  the  last  or  lowermost  exceeding  two- 
thirds  of  the  whole  shell,  increasing  very  rapidly  and  dispro- 
portionately in  size :  spire  very  i^ort  and  obUque :  suture 
rather  deep :  mouth,  or  aperture,  semilunar :  outer  lip  sharp : 
pillar^lip  exceedingly  broad,  polished  and  flat,  with  a  sbajp 
and  plain  edge :  operculum  semilunar,  glossy,  of  an  orange  or 
yellowish  colour,  marked  spirally  witib.  two  or  three  ^ght 
grooves,  and  transversely  with  numerous  and  flexuous  strise  ; 
its  external  edge  is  thin  and  has  a  border  (sometimes  two)  of 
black  or  yellowish-red,  both  above  and  below;  its  internal 
edge  \a  thick ;  the  spire  of  the  operculum  is  placed  at  the 
lower  side,  and  formed  of  1|  or  2  whorls;  attEtched  to  the 
under  side  of  the  opercular  spire  is  a  singular  process,  re- 
sembling a  second  but  much  smaller  operculum,  which  has 
also  a  thickened  edge  on  the  inside,  and  projects  obliquely  so 
as  to  act  as  a  bolt  in  fastening  the  operculum  to  the  piUar-Iip. 
L.  0-35.  B.  0-25. 

Habitat  :  Slow  rivers,  streams,  and  lakes  through  or 
into  which  water  flows,  or  having  a  stony  or  gravelly 
bed,  in  all  parts  of  the  kingdom,  from  the  Orkneys  to 
Cornwall.  It  has  been  foimd  in  the  peat-bed  at  New- 
bury ;  but  this  is  not,  I  believe,  recognized  as  belonging 
to  the  upper  tertiary  formation.  This  species  ranges 
from  Finmark  to  Algeria  and  Sicily,  where  the  form  or 
variety  called  by  Lamarck  N.  Batica  prevails.  A  dwarf 
variety  has  been  described  by  Nilsson,  which  inhabits  the 
shores  of  the  Baltic  Sea,  adhering  to  seaweeds  and 
stones,  sometimes  at  a  distance  from  the  month  of  any 
river,  and  living  in  company  with  the  common  Mussel 
and  a  few  other  decidedly  marine  shells.  He  also  noticed 
that  these  last  are  similarly  dwarf  forms.  A  variety  in 
which  the  shell  is  quite  black  has  been  foimd  hy  Mr. 
North  in  the  Ouse.     Many  other  varieties  have  been 
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described  by  European  authors  as  distinct  species;  but 
they  appear  only  to  differ  froja  the  typical  kind  in  sise 
and  colour,  as  well  as  in  the  spire  being  more  or  less 
excentric.  In  adult  specimens,  the  septa  or  internal 
walls  of  the  spire  are  wanting,  and  appear  to  have  been 
absorbed,  as  stated  by  Dr.  Gray.  This  is  also  the  case 
in  Melampus  or  Conovuku, 


Family  H.  PALUDINIDiE. 

Body  elongated,  spiral,  and  haYing  a  prominent  snout :  eyes 
placed  outside  the  tentades  at  their  base:  giU  inside  ihe 
mantle:  mx«9 separate. 

Shell  having  a  long  symmetrioal  spire  and  an  oval  mouth : 
operculum  also  oval,  irregularly  concentric  or  paucispiral. 

These  moUusks  are,  as  well  as  those  of  the  last  family, 
herbivorous ;  but  they  differ  in  being  ovoviviparous,  in- 
stead of  oviparous.  Their  hJabit^-aEe  much  more  active 
than  those  of  the  Neritidm.  They  sometimes,  but  rarely, 
float.  The  firy  are  furnished  with  opercula  before  they 
are  excluded  by  the  mother.  According  to  Bouchard- 
Chantereaux,  the  young  remain  in  the  ovary,  to  the  num- 
ber of  20  or  30,  for  two  months,  at  the  end  of  which  time 
only  2, 8,  or  4  are  bom,  the  period  of  accouchement  ex- 
tending over  several  days. 

Genus  I.  PALUDI'NA*,  Lamarck.    PL  III.  f.  5,  6. 

Eyes  placed  on  short  pedicles  or  footstalks :  operculum  homy, 
irregularly  concentric,  and  having  its  nucleus  on  the  inner 
side. 

Lister  and  Cuvier  have  investigated,  although  at  very 
distant  intervals,  the  anatomy  of  these  moUusks,  which 

*  Inhabiting  manhes. 
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are  t]he  largest  of  our  freshwater  Pectinibranchs.  Lister 
says  he  was  indebted  to  Dr.  Plot^  the  historian^  for  the 
discovery  that  they  were  viviparous ;  and  he  says  that  the 
males  are  smaller  than  the  females  and  their  shells  have 
less-swollen  whorls.  They  inhabit  slow  rivers^  ponds  and 
canals ;  and  one  species  lives  within  the  influx  of  the  tide 
in  the  Thames.  The  epidermis  of  the  last-formed  whorl 
in  the  young  shelly  when  it  leaves  its  mother^  has  three 
transverse  rows  of  incurved  bristles,  which  in  after-growth 
are  replaced  by  the  coloured  bands  that  encircle  adult 
shells,  the  formation  of  these  bands,  as  well  as  of  the 
bristles,  being  caused  by  different  organs  which  are  sac- 
cessively  developed  in  the  same  part  of  the  mantle.  It 
has  been  stated  in  that  useful  periodical  'The Zoologist' 
(p.  7402)  that  our  native  PaludituB  are  not  always  vivi- 
parous, and  that  a  specimen  of  P.  vivipara  deposited  in 
an  aquarium  some  eggs  from  which  th^kfry.were  subse- 
quently excluded.  This  was  in  the  winter,  and  after  the 
Paludina  had  been  kept  for  many  months  in  a  state  of 
confinement.  It  is  hoped  that  further  observations  will 
be  made  on  this  point,  as  the  ovoviviparous  character  of 
this  genus  constitutes  one  of  the  grounds  of  distinction 
from  the  next  genus,  Bythima. 

1.  Paludina  contec'ta*.  Millet. 

ChfcHostcma  wntectumy  Millet,  Moll.  MBine  et  Loire  (1813),  p.  6.    P.  Lis- 
teria F.  &  H.  iii  p.  8,  pi.  Ixxi.  f.  16. 

BoDT  dark  grey  or  brown,  with  yellow  specks  :  head  small, 
but  globular :  snout  prominent  and  bUobed :  tentacles  long  and 
widely  spread  out,  blackiBh,  with  grey  tips ;  the  right  tentacle 
of  the  male  shorter  and  thicker  at  its  point  than  the  left :  eyes 
round  and  black :  foot  cloven  or  bilobed  in  front,  and  rounded 
behind ;  its  tail  or  extremity  nearly  covered  by  the  operculum 
when  the  animal  is  crawling. 

*  CoTered  (t.«.  bj  the  operoulum). 
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Shell  conical^  moderately  solid  and  glossy,  yellowish^  with 
sometimes  a  green  or  brown  tinge ;  the  last  whorl  having  3, 
and  each  of  the  two  preceding  whorls  2,  spiral  brown  bands, 
the  uppermost  of  which  is  usually  the  broadest ;  there  are  also 
numerous  and  very  fine  spiral  strisB,  besides  fiEdnt  and  irregular 
lines  of  growth :  qndermis  rather  thick :  whorls  7,  extremely 
convex ;  the  last  being  equal  to  about  one-half  of  the  shell ; 
they  increase  graduallj  in  size,  except  the  two  first,  which 
are  disproportionately  small  and  twisted,  resembling  those  of 
Suecinea :  suture  remarkably  deep :  mouth  oval,  or  approaching 
to  a  circular  shape :  outer  Up  sharp  and  slightly  reflected :  inner 
Up  separate  firom  the  columella ;  both  lips  forming  a  complete 
peristome :  umbUietu  small,  oblique,  but  very  distinct  and  deep, 
exposing  part  of  the  internal  spire:  operculum  rather  thin, 
compressed  towards  the  nucleus,  which  causes  the  under  side 
to  project,  like  the  boss  of  a  shield ;  it  is  marked  with  nume- 
rous concentric  stris  and  more  distant  lines  of  growth.  L.  1-5. 
B.  1-25. 

Habitat:  Slow  rivers^  canals^  and  large  pieces  of 
standing  water^  throughout  the  greater  part  of  England^ 
as  £Bur  north  as  Yorkshire.  It  is^  however^  rather  local. 
This  is  a  Finland  species^  and  ranges  south  to  the 
Pyrenees. 

This  mollusk,  when  at  rest^  adheres  firmly  to  stones 
and  wood ;  but  on  being  touched,  it  immediatelly  falls  ofi*. 
It  sometimes  attains  to  a  lai^  size^  one  of  my  specimens 
being  more  than  2  inches  long  and  If  broad. 

The  Linnean  description  of  Helix  vivipara  accords 
more  properly  with  that  of  the  next  species,  which  has 
only  an  umbilical  chink  {"  imperforata''),  and  is  pecu- 
liarly ''  subovata''  and  "  obtusa.^'  The  name  given  by 
Millet  to  the  present  species,  which  does  not  appear  to 
have  been  known  to  the  authors  of  the  ^  British  MoUusca/ 
must  of  course  be  adopted  in  preference  to  the  very 
modem  one  of ''  Listeri"  which  was  proposed  by  them. 
Miiller  considered  this  species  to  be  that  of  Linne;  and 
he  described  the  other  as  Nerita  fasciata. 
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2.  P.  vivi'pARA*,  Linn^. 

HeUx  vivipara,  linn.  Sjst  Nat.  ed.  zii.  p.  1247.     P.  vmpara,  F.  &  H. 
iiL  p.  11,  pL  IxTJ.  f.  14,  15,  and  (animal)  pL  H.  H.  1  2. 

Body  of  a  darker  colour  than  that  of  P.  eontecta :  inmU 
broad:  tentacles  bluish-black,  with  bright  yellow  spots;  the 
difference  of  their  size  in  the  male  being  very  perceptible :  eyet 
rather  large :  foot  very  broad^  and  slightly  tnincate  in  front. 

Shell  oval,  rather  solid,  bat  not  so  glossy  as  that  of  P.  con- 
teeta,  yellowish-green,  with  bands  and  strice  as  in  that  spe- 
cies ;  the  surface  of  the  two  last  whorls  is  often  irregularly 
indented  or  pitted :  epidermis  rather  thin :  wJiorls  6|,  rather 
convex,  the  last  exceeding  one-half  of  the  shell,  gradually  in- 
creasing in  size,  except 'the  first,  which  is  extremely  small  and 
twisted,  but  much  less  prominent  than  in  the  last  spedes, 
making  the  point  of  the  spire  to  appear  blunt :  sutwre  rather 
deep :  mouth  oval,  and  less  inclined  to  a  circular  shape  than  in 
P.  corUecta :  outer  Up  rather  thick  and  slightly  reflected :  iwner 
lip  united  above  to  the  columella,  but  both  lips  form  a  com- 
plete peristome :  there  is  no  umbilieus,  but  instead  of  it  there 
is  a  smaU  and  narrow  chink  behind  the  inner  lip :  operculum 
rather  thick,  compressed  transversely,  and  marked  with  strong 
lines  of  increase  and  finer  intermediate  strise.    L.  1*5.    B.  1*2. 

Var.  unicohr.    Without  bands. 

Habitat  :  The  same  as  that  of  the  last  species  (with 
/  which  it  is  often  found  living)^  except  that  the  Bev.  Dr. 
^,    i  Gordon  has  found  it  at  Findhom  in  the  Moray  Firth 
Ldistrict.     Sir  Charles  Lyell  has  recorded  its  occurrence 
in  the  lacustrine  deposit  at  Mundesley  in  Norfolk.    Its 
northern  range  abroad  is  also  the  same ;  but  it  extends 
southwards  to  Naples^  and  (according  to  Philippi)  pro- 
bably also  to  Sicily.     The  variety  has  been  found  by 
Mr.  Pickering  in  Hertfordshire^  and  by  myself  in  the 
Thames  at  Bichmond.     I  have  also  a  monstrosity  in 
which  the  last  whorl  has  a  ked  occupying  the  place  of 
the  upper  band. 

This  species  differs  from  P.  contecta  in  its  shell  being 

*  Bringing  forth  its  young  alive  and  perfect. 
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thicker  and  longer,  the  whorls  being  mncli  leas  swollen, 
the  sntnre  not  so  deep,  the  apex  or  point  of  the  spire 
more  Uunt,  and  the  mouth  bdng  less  circular.  Its  size 
is  not  quite  equal  to  that  of  the  other  species,  the  largest 
British  specimen  which  I  have  of  this  being  1|  inch 
long  and  1^  broad. 

The  animal  is  rather  actiye.  M.  Millet  counted  in  a 
female  82  young  ones  of  diiSerent  sizes.  Mr.  Clark  has 
remarked  that,  in  all  the  specimens  which  he  procured 
from  the  River  Exe,  the  point  of  the  spire  is  eroded. 
This  is  probably  owing  to  the  influx  and  admixture  of 
sea-water  in  that  part  of  the  river,  because  there  are  few, 
if  any,  manufactories  on  the  banks  of  the  Exe.  In  the 
Paddington  Canal  and  parts  of  the  Thames  near  London, 
the  erosion  is  evidently  owing  to  the  last-mentioned  cause. 
Drapamaud  named  this  species  Cyclostoma  achatinum. 

Genus  11.  BYTHI' NIA  *,  {BUhmia)  Gray. 

PL  III.  f.  7, 8, 9. 

Eyes  sessile:  operculum  testaceous  and  solid,  irreg^arly 
concentric,  and  having  its  nucleus  nearly  in  the  middle. 

This  was  first  indicated  by  Dr.  Gray  as  a  subgenus  of 
Paludina;  and  the  name  which  he  proposed  has  been 
adopted  by  almost  all  conchologists.  The  chief  differ- 
ence between  this  and  Paludina  consists  in  the  animal 
of  Bythima  being  oviparous,  instead  of  ovoviviparous, — 
its  eyes  being  sessile,  instead  of  placed  on  stalks  or  tu- 
bercles as  in  the  other  genera  of  this  family, — ^and  in  the 
operculum  being  testaceous  and  concentric,  with  its 
nudens  placed  almost  in  the  middle.  The  tentacles  of 
the  male  are  of  equal  size  in  the  present  genus.  Although 
the  derivation  of  the  word  Bythima  would  imply  that 

*  Inhftbitang  deep  water. 
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these  mollusks  inhabit  deeper  water  than  others  of  the 
same  family^  such  is  not  the  case.  They  generally  fre- 
quent small  streams^  (^als^  shallow  ponds  and  ditches. 
They  lay  their  eggs  in  tnree  long  rows  on  stones^  as  well 
as  on  the  stalks  and  leaves  of  water-plants. 

1.  Bythinia  tentacula'ta  *,  Linne. 

Helix  tentaeulatoy  lixm.  SjBt  Kat  ed.  xii.  p.  1249.    Bithinia  tentaeulata, 
F.  &.  H.  iii.  p.  14,  pi.  IxTJ.  f.  5, 6»  and  (aoimal)  pi.  H.  H.  f.  3. 

Body  dark  brown  or  almost  black  above,  dirty  grey  beneath, 
covered  with  small  and  irregular  specks  of  yellow :  head  small 
and  semioval :  STiout  long  and  deeply  deft  in  front :  terUacles 
very  long  and  slender,  greatly  diverging :  eyes  large,  oval,  and 
black:  foot  much  broader  than  the  snout,  rounded  in  &ont» 
with  a  blunt  and  rounded  tail  which  is  half  concealed  by  the 
operculum  when  the  animal  is  crawling. 

Shsll  subcorneal  or  oval,  rather  sohd  and  glossy,  nearly 
opaque,  of  an  amber  colour,  with  often  more  or  less  of  a  brown- 
ish tint,  very  finely  and  closely  striate  in  a  spiral  direction  and 
crossed  transversely  by  the  marks  of  growth ;  the  spiral  stiise 
are  sometimes  connuent  and  form  white  lines :  epidermis  very 
thin :  whorls  6,  convex ;  the  last  exceeding  one-half  of  the 
shell,  and  the  rest  diminishing  in  proportion  and  ending  in 
rather  a  sharp  point :  stUure  rather  oblique  and  deep :  mouih 
oval,  angular  above :  outer  lip  thick,  and  sometimes  strength- 
ened by  a  white,  rather  strong,  internal  rib,  which  when  re- 
peated gives  the  shell  a  slightly  varicose  appearance ;  this  lip 
18  very  little  reflected :  inner  lip  united  to  the  columella,  but 
forming  with  the  other  Hp  a  complete  peristome :  umbilical 
chinlc  small  and  narrow :  operculum  obliquely  oval,  very  thick, 
angular  at  the  top,  compressed  or  indented  in  the  middle  of 
the  upper  half;  it  is  marked  with  exquisitely  fine  concentric 
striae  and  a  few  coarser  ridges,  denoting  the  marks  of  periodical 
increase,  which  form  raised  platforms  or  layers,  the  smallest 
or  first-formed  being  uppermost.   L.  0*5.  B.  0*25. 

•  Var.  1.  ventricosa.  Shell  white:  whorls  more  swollen. 
Paltidina  ventricosa,  Menke. 

Var.  2.  decoUata*    Upper  whorls  wanting  in  half-grown  and 

*  Having  tentacles. 
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adult  spedmeiis ;  their  place  being  supplied  by  a  nearly  flat 
and  aemispiral  plate^  as  in  BtUifnus  deeoUatui. 

Yar.  3.  exeavata.     Whorls  more  roiindedy  and  suture  much 
deeper. 

Habitat  :  Slow  rivers^  ponds^  and  still  waters  every- 
where in  England^  Wales^  and  Ireland^  as  well  as  at 
Fr^rbni^  in  Aberdeenshire;  and  it  is  perhaps  the 
most  abundant  fossil  in  the  lacustrine  beds  of  our  upper 
tertiaries.  Var.  1.  Devonshire  (Mus.  Turton)  ;  Bristol 
and  Wandsworth  (J.  G.  J.) ;  Richmond^  Surrey  (Choules) . 
Var.  2.  Woolwich  and  CardiflF  (J.  G.  J.) ;  Co.  Armagh 
(Waller).  Var.  3.  Cardiff  (J.  G.  J.).  This  last  variety 
seems  to  connect  the  present  species  with  B.  Leachii ;  but 
it  differs  from  the  last-mentioned  species  in  its  greater 
size^  as  well  as  the  oval  shape  of  the  mouth.  B,  tenta- 
culata  ranges  from  Siberia  to  Sicily.  The  animal  is 
sluggish^  but  irritable.  It  sometimes  floats^  or  creeps 
on  the  under  surface  of  the  water.  Drapamaud  says 
that  it  feeds  on  animal  as  well  as  vegetable  substances. 
The  shell  is  often  encrusted  with  a  ferruginous  or  mineral 
deposit.  From  this  circumstance  Drapamaud  derived 
the  name  of  inyimra  which  he  gave  this  species,  having 
needlessly  changed  the  prior  one  assigned  to  it  by  Linn^. 
The  epidermis  in  young  specimens  is  slightly  hispid  and 
resembles  a  fine  velvety  pile. 

This  species  was  first  made  known  and  admirably 
described  by  our  countryman,  Lister. 

2.  B.  Lbach'ii*,  Sheppard. 

Tterbo  Leachii,  Shepp.  in  Liim.  Trans,  xiv.  p.  152.    Bithinia  Leachii^  F. 
&  H.  ilL  p.  16,  pi  bod.  f.  7, 8,  and  (animal)  pi.  H.  H.  f.  4. 

Body  greyish-white,  with  black  and  yellow  specks :  tentacles 
very  flexible :  foot  slender. 

*  Named  after  Dr.  Leach,  a  oelebrated  English  zoologist. 
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Shell  conical,  rather  thin,  gloesy,  and  semitransparenty 
greyish  horn-colour  or  amber,  microscopically  striate  in  a 
spiral  direction,  and  irregularly  marked  by  the  Imes  of  growth : 
epidermis  extremely  thin :  whorls  5,  very  convex  and  rounded, 
but  narrow,  the  last  occupying  about  one-half  of  the  shdl : 
spire  rather  abruptly  pointed:  svture  nearly  straight,  ex- 
tremely deep :  mouth  nearly  round,  very  slightly  angular  above, 
where  the  outer  lip  meets  the  columella :  oviier  Up  rather  thick, 
and  strengthened  by  a  slight  internal  rib,  scarcely  reflected, 
except  below :  inner  lip  forming  with  the  other  Up  a  com- 
plete peristome:  uynbilicus  smdl  and  narrow,  but  distinct: 
operculum  almost  circular  and  flat,  otherwise  like  that  of  the 
last  species.    L.  0-25.   B.0-2.  / 

Var.  elongata.    Shell  smaller ;  spire  more  produced. 

Habitat  :  Nearly  the  same  as  that  of  B.  ieniaeulaia; 
but  the  present  species  does  not  extend  so  far  north, 
and  it  is  more  local  and  much  less  abundant.  It  is 
also  equally  rare  as  a  tertiary  fossil.  The  variety  is 
from  Woolwich  marshes  and  Northampton.  Malm  has 
recorded  this  species  as  Swedish;  and  MoreLet  has 
noticed  it  as  inhabiting  Algeria. 

This  species  is  distinguishable  from  the  last^  in  com- 
pany with  which  it  is  sometimes  found  living,  by  its 
much  smaller  size^  the  whorls  being  more  swollen  and 
narrower  (giving  the  sheU  a  scalanform  appearance),  the 
very  deep  suture  and  distinct  lunbilicus,  as  well  as  by 
the  shape  of  the  mouth  and  operculum.  It  is  sometimes 
known  by  the  specific  name  of  ventricosa,  which  was  origi- 
nally given  to  it  by  Dr.  Gray,  but  without  any  description. 
The  Cyclostoma  simile  of  Drapamaud,  to  which  the  pre- 
sent species  has  been  referred  by  some  authors,  is  very 
different,  as  will  be  seen  presently.  Specimens  in  Dr. 
Turton^s  collection,  named  respectively  "Pabidma  simi» 
Us,"  "P.  viridis/'  and  "P.  anatina,"  all  belong  to  B. 
Leachii,  being  merely  different  stages  of  growth.  The 
late  M.  D^Orbigny  gave  me,  at  Bochelle,  in  1830  some 
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ahellB  which  he  had  received  firom  Drapamand  under  the 
name  of ''  Cyclostoma  anatinumJ*  These  appear  to  be 
a  small  variety  of  the  present  species,  and  are  probably 
the  jB.  kumilis  of  M.  Boubde. 

Genns  III.  HYDRCBIA  ♦,  Hartmann. 
PL  III.  f.  10, 11, 12. 

Eyes  placed  on  tubercles :  operculum  homy  and  thin,  pauci- 
spiral. 

The  little  mollusks  which  are  comprised  in  this  genns, 
although  very  doeely  related  to  the  true  and  marine 
Risso4B,  appear  to  have  as  much  right  to  be  generically 
separated  from  the  latter  as  Neritina  has  to  form  a 
distinct  genus  from  Nerita.    Nearly  all  the  HydrobuB 
are  inhabitants  of  fi^sh  and  pure  water;  but  one  of 
them  {H.  ventrosa)  frequents  estuaries,  as  well  as  pools 
and  ditches  close  to  the  sea^shore  which  are  liable  to  be 
occasionally  overflowed  by  the  tide,  and  the  water  of 
which  is  more  or  less  brackish.     Those  species  which 
inhabit    fresh  water  have  been  arranged  by  Moquin- 
Tandon  in  a  sul^enus  otBythinia,  named  by  him  Bytku 
neUa.    WithjByMtnta,  as  well  as  with  Sissoaj  this  genus 
has  undoubted  relations.     It  differs,  however,  from  the 
former  in  the  eyes  not  being  sessile,  but  placed  on  short 
tubercles,  and  from  the  latter  in  wanting  the  caudal 
filament  which  is  appended  to  the  foot.    The  shell  of 
Hydrobia  has  besides  an  umbilical  cleft  which  does  not 
exist  in  Rissoa;  while  its  operculum  is  decidedly  not 
Bythinian,  but  Rissoan,  or  rather  LUtorinan.    It  may 
therefore  be  considered  as  in  many  respects  forming  an 
intermediate  link  between  those  two  genera,  but  having 
a  greater  affinity  to  Bissoa.    The  genus  Hydrobia  was 

*  liTing  in  water. 
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founded  by  Hartmann  in  1821.  An  objection  has  been 
made  to  tbe  name  on  tbe  ground  that  it  had  been  pre- 
viously used  for  a  genus  of  small  water-beetles;  but  it 
does  not  seem  that  any  confusion  or  inconvenience  is 
likely  to  result  from  the  use  of  the  same  name  in  such 
different  departments  of  zoology^  and  precedents  are  not 
wanting  for  such  a  double  application.  We  have  only 
two  species  of  Hydrobia ;  but  on  the  Continent  there 
are  four  or  five  times  that  niunber,  including  Hydrobia 
marffinata  which  existed  during  the  Glacial  epoch  in  our 
eastern  counties  and  Bedfordshire,  but  appears  not  to 
have  survived  that  period. 

The  estuarine  or  brackish- water  species  of  Hydrobia 
were  formed  by  Professor  D^ Orbigny  into  another  genus, 
which  he  called  Paludestrina ;  and  these  also  constitute 
the  genus  PaludineUa  of  p:4eiiler  ana)Lovfa. 

1.  Hydrobia  si'milis  *,  Drapamaud. 

Cyc/^Mfoma  atmf/^,  Drap.MoU.Te]T.etFluT.Fr.p.a4,pLLf.  15.    Sitaoa 
anaiina,  F.  &  H.  iii.  p.  134,  pL  Ixzxvii.  f.  3,  4. 

Body  dark  grey,  with  a  yeUow  or  brown  tint  and  white 
flaky  specks :  head  rather  largp  and  prominent :  snout  broad, 
long,  and  ridged  transversely:  tentacles  long,  slender,  and 
diverging:  eyes  large  and  rather  protuberant:  /oo< short, very 
broad,  and  expanded  on  each  side  in  firont,  rounded  behind, 
and  extending  considerably  beyond  the  operculum  when  the 
animal  is  crawling. 

Shell  subcorneal  or  oval,  rather  thin,  glossy,  semitrans- 
parent,  yellowish  horn-colour,  or  sometimes  clear  white,  ob- 
scurely and  slightly  marked  by  the  lines  of  growth :  ^Memus 
a  mere  film :  whorls  5-6,  rounded,  but  compressed ;  the  last 
exceeding  one-half  of  the  shell :  spire  rather  pointed :  suture 
somewhat  oblique  and  deep,  forming  a  narrow  canal :  tiumlA 
oval :  outer  lip  thin,  slightly  reflected :  inner  lip  united  to  the 
columella,  but  continuous  with  the  outer  lip :  umbilical  chink 
oblique,  small,  but  distinct :  operculum  oval,  obtusely  angular 

*  Besembling  another  Bpedei. 
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aboTOy  thin  and  fiat,  having  a  lateral  and  indistinct  spire  of 
only  2  whorls,  and  resembling  that  of  the  marine  genus  Lit- 
torina ;  it  is  marked  with  strong,  but  remote,  irregular  and 
flezaous  lines  of  increase.  L.  0-15.  £.0*1. 

Habitat  :  Muddy  ditches  wMch  are  occasionally,  but 
seldom^  overflowed  by  the  tide,  by  the  side  of  the  Thames 
from  Greenwich  to  below  Woolwich.  These  ditches  are 
separated  from  the  river  by  a  high  and  broad  embank- 
ment, which  is  provided  at  distant  intervals  with  sluices 
to  drain  ofP  the  surface  water.  It  lives  there  in  company 
with  Bythinia  terdaculata  and  other  freshwater  shells, 
as  well  as  with  the  more  marine  and  peculiar  moUusk, 
Auindnia  Gray  ana;  and  it  is  gregarious.  Its  food 
appears  to  consist  of  decaying  vegetable  matter ;  and  its 
habits  are  rather  active^  creeping  and  floating  with  tole- 
rable rapidity.  Mr.  Prestwich  and  Mr.  Pickering  found 
specimens  of  it  in  peat,  in  the  main-drainage-cutting 
between  Woolwich  Arsenal  and  the  exit  to  the  Thames^ 
through  Plumstead  Marshes ;  but  it  can  scarcely  be  con- 
ddered  one  of  our  upper  tertiary  fossils.  This  species  is 
widely  diffiised  in  France,  and  extends  south  to  Corsicar 
The  Paludina  meridionalis  of  Bisso  appears  to  be  only  a 
rather  longer  and  stouter  form  of  this  species,  judging 
from  typical  specimens  in  the  Museum  at  the  Jardin  des 
Plantes. 

No  one  can,  I  think,  take  the  trouble  of  carefully 
comparing  specimens  of  this  shell  with  the  description 
and  figure  given  by  Drapamaud  of  his  Cyclostoma  simile, 
without  being  satisfied  of  their  specific  identity ;  and  the 
general  consent  of  continental  conchologists  is  in  favour 
of  this  view.  In  France  H.  similis  inhabits  fresh  water. 
Morelet  states  that  in  the  South  of  Portugal  it  is  foimd 
both  in  running  water  and  marshes,  and  that  the  shells 
of  the  males  have  a  longer  spire  than  those  of  the  other 
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sex.  British  authors  have  referred  this  species  to  the 
Cyclostama  anatinum  of  Drapamaud^  but^  as  I  beUere, 
erroneously.  The  jBtf/tmufana^mttf  of  Poiret^firom  which 
Drapamaud  seems  to  have  taken  the  specific  name  of 
his  species^  is  in  all  probability  the  Turbo  tUva  of  Pennant. 
That  species  is  universally  known  in  France  by  the  name 
which  Poiret  gave.  Michaud,  in  his  Supplement  to 
Drapamaud's  last  work^  mentions  Cyclostoma  anaiimim 
as  inhabiting  ''les  eaux  saum&tres;''  although  Drapar- 
naud  gives  a  different  habitat  (''  les  eaux  douces^')  for  the 
same  species.  It  is  not  impossible  that  the  latter  meant 
BytMnia  Leachii.  The  contour  of  the  shell  of  H.  stmUis 
is  not  unlike  that  of  a  dwarf  Bythinia  Leachii ;  but  the 
^  channe^  suture^  as  well  as  the  very  different  operculum, 
will  readily  serve  to  distinguish  them,  irrespectively  of 
size. 

2.  H.  vENTBo'sA  *,  Montagu. 

T\trbo  vmtromsy  Mont  Test  Brit  iL  p.  317,  pL  12.  f.  13.   EisBoa  vaUrom, 
F.  k  H.  iii.  p.  138,  pL  lixmi.  f.  1,  5,  6,  7. 

Body  dark  grey,  almost  black  in  front:  head  rather  pro- 
tuberant: 9nout  long  and  ridged  transversely:  tentades  fili- 
form, with  black  and  grey  rings :  eyes  on  very  short  stalks, 
placed  a  little  behind  the  outer  base  of  the  tentacles:  foot 
cleft  in  front  and  rounded  behind. 

Shell  forming  a  lengthened  cone,  rather  thin,  glossy,  semi- 
transparent,  yellowiBh  hom-colour,  obscurely  but  closely 
striate  by  the  lines  of  growth :  epidermis  very  delicate :  w?u)rU 
6-7,  rounded  and  swollen ;  the  last  not  being  equal  to  half 
the  length  of  the  shell :  spire  pointed :  suture  ratiier  oblique 
and  deep :  mouth  oval :  outer  lip  thin,  slightly  reflected :  timer 
Up  in  adult  specimens  separate  from  the  columella  and  forming 
with  the  other  lip  a  complete  peristome :  umfnlical  cMnk  veiy 
small :  cperetdum  like  that  of  ff,  similis,  but  having  a  smaller 
spire  and  closer  lines  of  increase.  L.  0-2.  B.  0*125. 

*  Swollen. 
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Var.  1.  minor.    Shell  mudi  smiiller :  ipire  shorter. 

Yar.  2.  dseoUaia.    Shell  slightly  eroded :  ipire  tnmcate. 

Yar.  3.  ovata.  Shell  having  a  much  shorter  qnre,  consist- 
ing  of  only  4  whorlsy  which  are  more  swollen  tluin  UBnal,  and 
the  last  considerably  exceeds  one-half  of  the  shell. 

Yar.  4.  dongata.  SheU  haying  its  gpire  proportionally 
longer^  with  sometimes  as  many  as  8  whorls^ 

Yar.  5.  peUueida.  Shell  dear  white,  and  nearly  transpa- 
rent. 

Habitat  :  Abundantly  in  many  estuaries  and  in  brack- 
ish water  in  which  the  admixture  of  fireah  predominates 
over  salt,  thronghout  England  and  Wales;  and  I  haye 
also  taken  it  in  Lame  Lough,  Ireland.  It  occurs  in 
the  upper  tertiary  bed  at  Clacton,  and  elsewhere  in  the 
estuary  of  the  Thames.  Yar.  1.  Burry  Riyer,  South 
Wales  (J.  O.  J.).  Yar.  2.  Burry  Riyer,  but  not  in  the 
same  part  of  the  estuary  where  the  first  yariety  is  found, 
and  Guernsey  (J.  G.  J.).  Yar.  8.  Oxwich  marsh,  near 
Swansea  (J.  G.  J.).  Yar.  4.  Amold^s  pond,  Guernsey 
(J.  G.  J.).  Yar.  5.  Manorbeer,  Pembrokeshire  (J.  G.  J.) ; 
Scarborough  (Bean) :  yery  rare.  This  species  inhabits 
similar  situations  along  the  sea-coasts  of  Sweden,  France, 
and  Portugal,  as  well  as  of  Algeria. 

H.  ventrosa  ib  gregarious,  and  sometimes  liyes  in  com- 
pany with  H>  ulviB,  which  howeyer  is  more  of  a  marine 
than  a  fieshwater  species.  The  latter  is  neyer  found 
out  of  the  reach  of  the  tide,  audi  inhabits  the  mud  flats 
and  ooze ;  while  the  present  species  usually  liyes  in  ponds 
and  ditches  into  which  the  sea  only  flows  at  high  water 
or  in  spring  tides.  The  habits  of  this  species  are  more 
active  than  those  of  H,  ulviB;  and  I  haye  obseryed  that 
when  they  are  found  together  the  latter  may  be  seen 
crawling  slowly  oyer  the  mud  and  Ulva  at  the  bottom  of 
shallow  pools,  while  the  other  seems  to  disport  itself  by 
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floating  with  tolerable  rapidity  along  the  under  surface 
of  the  water.  The  shell  is  often  encrusted  with  a  mineral 
deposit  or  covered  with  an  algoid  or  confervoid  growth. 
The  variety  5  resembles  the  Cyclostoma  vitreum  of  Dra- 
pamaud  and  the  Paludina  diaphana  of  Michaud.  Some- 
times the  shell  is  distorted  by  having  the  upper  part  of 
the  spire  twisted  to  one  side,  or  by  the  last  whorl  having 
a  few  obscure  spiral  ridges. 

This  small^  but  abundant^  species  has  received  a  great 
number  of  names  firom  modem  conchologists^  in  conse- 
quence of  their  referring  it  to  ill-defined  species  of  ancient 
authors.  I  do  not  believe  that  it  is  the  T\irbo  stagnffn^ 
of  Baster^  because  he  describes  the  habitat  to  be  ''in 
aquis  dulcibus,''  and  the  aperture  or  mouth  to  be  mar- 
gined. Nor  can  I  identify  it  with  the  Heluff  octona  of 
Linn4  which  is  said  to  have  eight  whpirls  and  a  round 
aperture.     Nor  is  it^  in  my  ommon^  m^^yrbo  thertnaU^ 

toys  that  the  sK^  is  wmte^uacTfias  only  four  whorlB. 
'^xhere  can,  however,  be  no  doubt  of  its  being  the  C^- 
clostoma  acutum  of  Drapamaud ;  and  this  specific  name 
has  been  adopted  by  almost  every  continental  naturalist. 
The  Paludina  muriatica  of  Lamarck  is  evidently  H.  u&w. 

This  species  differs  from  H,  similis  in  its  long  spire, 
the  suture  not  being  channeled,  and  in  the  umbilical 
chink  being  very  much  smaller.  From  H,  vJvtB  it  may 
be  known  by  its  being  less  than  half  the  size  of  that 
species,  its  much  deeper  suture,  the  body  or  last  whorl 
not  being  keeled  (as  is  the  case  in  H,  uhm)^  as  well  as  in 
the  inner  lip  being  disconnected  from  the  columdla. 

The  shells  which  Mr.  Pickering  found  some  years  ago, 
about  two  miles  below  Gravesend,  together  with  a  spe- 
cimen of  Litiopa  bombyx,  and  which  Forbes  and  Hanley 
considered  (but  with  some  doubt)  to  be  a  variety  of 
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H.  venirosa,  bear  snch  a  dose  and  suspicions  resem- 
blance to  a  Cape  of  Qood  Hope  species  of  Hydrobia, 
that  I  cannot  venture  to  include  it  among  the  British 
MoUusca.     It  does  not  appear  to  have  been  described  by 
any  author ;  but  Mr.  6.  B.  Sowerby  has  named  it  Rissoa 
easianeay  on  my  authority^  in  his  *  Illustrations  of  British 
Conchology/      Both  Mr.  Pickering  and  myself  have 
fidled  to  rediscover  this  species  in  the  spot  where  he 
originally  found  it,  although  we  have  at  different  times 
carefully  searched  for  it.     The  fact  of  IMiopa  bombyx, 
which  is  peculiar  to  the  Gulf- weed,  having  been  taken 
with  it,  leads  to  the  supposition  that  both  of  these  shells 
might  have  been  accidentally  brought  into  the  Thames, 
attached  to  the  keel,  rudder,  or  anchor  of  an  inward- 
boond  vessel,  and  carried  by  the  tide  into  the  ditch  where 
they  were  discovered  by  Mr.  Pickering.    Many  other 
modes  of  introduction  will  doubtless  occur  to  my  readers. 
I  received  some  years  ago  from  the  late  Mr.  O.B.  Sow- 
erby two  specimens  of  Hydrobia  Ferussifia,  which  he  said 
had  been  found  in  Hampshire.    I  do  not  propose  to  add 
this  species  to  the  British  list  on  such  slight  and  insuffi- 
cient grounds ;  but  as  Helix  obvoluta  has  only  been  found 
in  the  same  county,  as  a  British  shell,  and  both  these 
species  inhabit  the  greater  part  of  France,  I  merely  call 
the  attention  of  conchologists  to  the  circumstance,  it 
being  not  improbable  that  the  H,  Ferussina  may  also 
turn  up  in  the  South  of  England. 

The  Hydrobia  marginata  {Paludina  marginata  of  Mi- 
chaud)  inhabited  this  country  a  long  time  ago,  but  ap- 
pears to  have  become  extinct  as  a  British  species.  Sir 
Charles  Lyell  first,  I  believe,  recorded  it  as  occurring  in 
the  Mundealey  bed,  where  I  have  since  found  it ;  it  also 
occurs  in  the  well-known  upper  tertiary  strata  at  Grays, 
Stutton,  Clacton,  and  Cropthom ;  and  I  lately  detected  it 
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among  some  shells  collected  by  Mr.Wyatt  from  a  similar 
deposit  at  Biddenham  near  Bedford.  This  species  now 
inhabits  the  South  and  South-west  of  France^  as  well  as 
the  Jura  and  Switzerland ;  and  it  has  been  found  in  a 
fossil  state  in  the  lacustrine  beds  at  Amiens. 

The  Natica  Kingii  of  Forbes  and  Hanley  (iii.  p.  343, 
pi.  ci.  f.  Ij  2)  belongs  to  this  family,  and  not  to  the 
Naticida,  It  is  the  Lithoglyphus  Naticoides  of  F^russac, 
and  inhabits  the  Danube.  Professor  King  is  said  to 
have  found  the  specimen  (which  is  now  in  my  collection) 
in  the  bottom  of  a  fishing-boat  at  Cullerooats.  How  this 
Austrian  and  freshwater  species  could  have  got  to  the 
Northumberland  coast,  is  very  difficult  to  say.  Professor 
King  informs  me  that  he  never  received  any  shdls  fit)m 
the  Danube,  and  that  his  statement  as  to  the  Northum- 
brian locality  is  perfectly  correct.  The  question  of  the 
indigenousness  and  unaccountabld||^bitat  of  this  speci- 
men must  therefore  remain  a  mystery. 


Family  III.  VALVATIDiE. 

Body  elongated^  spiral :  eyes  placed  within  the  tentades  at 
their  base :  gill  protruding  beyond  the  edge  of  the  mantle^  the 
respiration  being  aided  by  a  tentacular  filament :  sexes  united, 
or  common  to  each  individual. 

Shell  having  a  short  but  symmetrical  spire  and  a  circalar 
mouth :  operculum  regularly  multispiral. 

This  fieunily  comprises  only  one  genus  {Vahaia),  which 
was  founded  by  the  Danish  naturalist,  Miiller.  It  is 
remarkable  for  its  branchial  apparatus,  which  is  external 
or  protruded  when  the  animal  is  moving.  In  this  posi- 
tion it  resembles  a  feather,  and  caused  Geoffiroy  to  give 
to  these  elegant  little  creatures  the  expressive  name  of 
'^  porte-plumet/'  Besides  this  branchial  plume,  the  ani- 
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mal  has  another  peculiar  organ  to  fitcilitate  its  respira- 
tion, consisting  of  a  filament  or  appendage  to  the  mantle, 
which  might  be  mistaken  for  a  third  tentacle  or  a  para- 
sitic worm,  and  is  placed  on  the  right  sicle  of  the  body. 
The  form  of  the  sheU  and  operculum  is  very  graceful, 
and  is  somewhat  like  that  of  DrochuB  or  Margarita. 

The  members  of  this  family  and  genus  are  vegetable 
feeders.  They  are  very  shy.  Miiller  relates  that  he 
was  tantalized  by  watching  them  for  several  hours,  in 
the  hope  that  they  would  show  themselves  and  enable 
his  draughtsman  to  make  a  sketch  of  the  animal  and 
its  curious  plume,  but  that  he  was  disappointed.  He 
appears  to  bave  consoled  himself  by  the  idea  that  the 
little  snails  acted  on  the  proverbial  principle  that  you 
were  not  to  put  any  trust  in  man !  The  reproductive 
system  of  these  moUusks  is  peculiar,  and  resembles 
Ihat  of  AncyhUy  or  the  freshwater  Limpet.  Although 
each  individual  is  of  both  sexes,  it  is  at  first  only  male 
or  female,  and  afterwards  changes  its  sex.  They  are 
gregarious,  and  inhabit  slow  rivers,  streams,  canals,  and 
nearly  stagnant  water.  The  shells  may  often  be  seen 
attached  to  the  cases  of  the  Phryganea,  or  May-fly,  and 
thus  collected  form  a  very  pretty  object. 

The  shells  of  some  of  the  Vahatida  closely  resemble 
in  shape  the  cases  made  by  the  larvae  of  certain  insects ; 
and  their  similarity  is  so  great  that  Mr.  Swainson  pro- 
posed a  new  genus  of  MoUusca  for  these  insect-cases, 
under  the  name  of  TheJidomus,  Such  instances  of  mi- 
metic analogy  occur  in  other  branches  of  the  animal  king- 
dom* The  valves  of  some  Eniomostraca,  belonging  to 
the  genus  Estheria,  are  not  mdike  those  of  a  young  Ario- 
dofUa  in  appearance,  although  their  structure  and  compo- 
sition are  very  different. 
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VALVA'TA*  MiiUer.    PL  III.  f.  13,  14, 15. 

Eyes  nearly  sessile :  operculum  homy  and  thin. 

1.  Valvata  piscina'lis  t,  MiiUer. 

Nerita  pucinaliSf  MiilL  Verm.  Hist,  pt  ii.  p.  172.     V.  piacinaiu,  F.  &  R 
iii.  p.  19,  pi.  Ixzi.  f.  9, 10. 

Body  of  a  clear  yellowish  grey,  with  small  and  indistinct 
milk-white  specks:  snwd  long,  narrow,  and  transyerseLy 
wrinkled :  tentacles  long,  cylindrical,  rather  dose  together,  and 
slightly  recurved  at  the  point :  eyes  large  and  round,  hut  not 
prominent:  foot  separate  from  the  snout  and  six  times  as 
hroad,  deeply  deft  in  front  and  rounded  hehind;  its  tail 
nearly  ooyered  hy  the  operculum :  branchial  plume  transparent, 
hearing  on  each  side  fourteen  slender  o£Psets,  which  are  placed 
at  right  angles  to  the  stalk :  branchial  appendage  of  the  same 
size  and  length  as  the  tentacles. 

Shell  forming  a  depressed  cone,  suhglohular,  rather  solid 
and  opaque,  hrownish-yellow,  closely  and  regularly  striate 
transversely,  and  more  or  less  distinctly  ridged  in  a  spiral 
direction,  which  often  gives  the  surface  an  elegantly  reticu- 
lated appearance :  whorls  6,  rounded  and  convex,  the  last  heing 
rather  less  than  one-half  of  the  shell :  spire  compressed  and 
hlunt :  suture  nearly  straight  and  very  deep :  mouth  circular: 
outer  lip  rather  thick  and  reflected :  inner  lip  quite  separate 
from  the  columella  and  continuous  with  the  outer  lip,  so  as  to 
form  a  complete  peristome :  umbilicus  round,  not  hu^ge,  but 
very  deep,  exposing  nearly  all  the  interior  of  the  spire :  oper» 
culum  circular,  slightly  compressed  in  the  middle,  forming  a 
concentric  spire  of  from  10  to  12  whorls,  the  outer  edges  of 
which  are  thickened  and  raised  so  as  to  project  over  and 
partly  overlap  the  succeeding  whorl  of  the  operculum.  L.0'25. 
B.  0-275. 

Yar.  1.  depressa.  Shell  having  the  ^ire  more  depressed  and 
the  umbilicus  consequently  larger.  V,  depressa^  C.  Pfeiffer, 
Deutsch.  Moll.  i.  p.  100,  pi.  ii.  f .  33. 

Var.  2.  subcylindrica.  Shell  having  the  spire  more  produced, 
and  flattened  at  the  top :  umbilicus  small. 

*  Closed  by  a  Talve,  or  operculum.  f  Inhabiting  fiah-pondi. 
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Yar.  3.  acuminata.  Shell  baying  the  gpire  still  more  pro- 
dncedy  and  ending  in  rather  a  sharp  point. 

Habitat  :  Slow  and  still  waters  throughout  the  Bri- 
tish Isles ;  common  in  our  upper  tertiary  beds.  Yar.  1 
occurs  also  in  yarious  parts  of  the  kingdom ;  but  it  is 
more  locals  and  not  found  with  the  typical  form.  The 
young  of  both  these  forms  have  invariably  the  spire  pro- 
portionably  more  depressed  than  in  the  adult.  Yar.  2. 
Grassmere  (J.  G,  J.) .  This  somewhat  resembles  the  well- 
known  form  called  '^  antiqua  ^*  by  Professor  Morris^  from 
the  upper  tertiary  deposit  at  Grays.  Yar.  S.  Avon  R., 
Bristol  (J.  G.  J.) ;  North  of  Ireland  (Mrs.  Puxley).  Spe- 
cimens  of  the  typical  form^  which  Mr.  Bridgman  pro- 
cured and  kindly  sent  me^  from  brackish  water  at  Lynn, 
are  much  thicker  and  of  a  darker  colour  than  usual^  and 
have  stronger  striae ;  and  the  opercula  have  fewer  whorls 
and  slighter  ridges.  In  another  variety  which  I  have 
received  from  my  valued  friend  and  correspondent^  Mr. 
Waller,  and  which  he  found  at  Finnoe,  Co.  Tipperary, 
the  shell  is  more  conic  and  the  spiral  ridges  form  irre* 
gnlar  white  lines.  A  monstrosity  has  also  occurred  to 
me,  in  which  the  spire  is  twisted  to  one  side.  This  spe- 
cies ranges  frx>m  Siberia  to  Naples.^ 

In  May,  June,  July  and  August  the  eggs  of  this  mol- 
lusk  are  deposited  on  various  substances,  and  sometimes 
on  the  sheU  of  a  Planorbis.  They  are  united  in  a  gela- 
tinous mass,  and  enclosed  in  a  globular  capsule  having  a 
short  stalk,  by  which  it  is  attached.  The  eggs  contained 
in  each  capsule  number,  according  to  Bouchard-Chante- 
reaux,  from  60  to  80 ;  but  Moquin-Tandon^  who  appears 
to  have  observed  many  cases  of  such  egg-laying  and 
-hatching  in  an  aquarium,  states  that  out  of  19  capsules 
the  number  of  eggs  in  each  varied  fix>m  4  to  24  only^ 
When  the  eggs  have  come  to  maturity,  which  is  about  the 
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twelfth  day  after  they  have  been  laid^  the  capsule^  bemg 
distended^  bursts^  and  about  two-thirds  oi  the  fiy  emerge 
and  enter  on  their  career  of  life.  The  capsule  then  re- 
sumes its  former  shape^  and  retains  the  rest  of  the  fiy 
for  four  days  longer^  when  they  are,  in  their  turn,  hatched 
or  emancipated. 

Both  Drapamaud  and  Montagu  wfere  aware  that  this 
species  was  furnished  with  the  branchial  plume ;  but  the 
former  included  it  in  the  heterogeneous  assemblage  of 
species  which  he  called  Cyclostoma,  assigning  the  next- 
species  to  Valvata;  and  our  countryman  referred  one 
species  to  Helix  and  the  other  to  Turbo.  The  present 
species  is  the  Nerita  obtusa  of  Studer ;  and  Drapamaud 
adopted  his  specific  name. 

2.  V.  ceista'ta*,  Miiller. 

V.  cristata^  Mull.  Verm.  Hist.  pt.  ii.  p.  198 ;    F.  &  Q.  iii.  p.  21,  pL  IxxL 
f.  11. 12,13. 

Body  dark  gi*ey  or  brown,  with  a  few  small  black  specks  on 
the  upper  part,  slate- colour  underaeath :  snout  prominent, 
rather  narrow  and  curved,  fedntly  wrinkled :  teniacles  long, 
slender,  dose  together  but  recurved  at  their  points :  eyes  small 
and  round :  foot  quite  separate  from  the  snout,  and  resembling, 
in  proportion  to  its  size,  that  of  the  last  species :  hrafychtal 
plume  transparent,  beanng  about  15  offsets  on  each  side  of  the 
stalk :  branchial  appendage  rather  shorter  than  the  tentacles. 

Shell  forming  a  flat  coil,  concave  beneath,  rather  solid, 
semitransparent,  yellowish  or  greyish-homcolour,  closely  and 
regularly  striate  transversely :  epidermis  very  thin :  whorls  5, 
the  last  exceeding  in  breadth  all  the  rest  put  together :  sptr^ 
Hat,  or  slightly  concave  owing  to  the  convexity  of  the  whorls : 
mouth  circidar :  ouiter  lip  thin  and  slightly  reflected :  inner  lip 
separate  from  the  columella  and  continuous  with  the  outer  lip : 
umbilicus  very  large  and  open,  fully  exposing  the  interior  of 
the  spire :  operculum  circular,  concave  like  an  inverted  pot- 
lid,  forming  a  concentric  spire  of  about  a  dozen  whorls,  the 

*  Crested ;  so  called  from  its  branchial  plume. 
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outer  edges  of  which  are  membranous  and  project  in  front  so 
as  to  make  slight  ridges.     L.  0*025.    B.  0125. 

Habitat  :  Lakes^  canals^  ponds  and  ditches^  with  the 
last  species.  It  has  an  equally  extensive  range  both 
here  and  abroad^  except  that  the  present  species  does 
not  appear  to  have  been  found  south  of  Corsica.  It  is 
also  one  of  our  upper  tertiary  fossils.  A  monstrosity  is 
in  my  collection^  which  has  the  last  whorl  detached  and 
coiled  upwards,  as  is  not  unfrequently  the  case  with 
several  species  of  Planorbis. 

The  branchial  plume  is  not  always  protnided,  even 
when  the  animal  is  crawling. 

Although  the  spire  in  some  specimens  is  a  trifle  more 
depressed  or  sunk  than  usual,  I  am  not  aware  that  the 
Vahata  sphrarbis  of  Drapamaud  (which  Moquin-Tandon 
regards  as  a  variety  of  the  present  species)  has  ever  been 
found  in  this  country.  The  V,  minuta  of  that  author  is 
a  totally  different  species,  having  a  globular  shell,  with  a 
produced  spire,  and  resembling  a  miniature  V.piscinalis. 
The  present  species  is  the  V.  planorbis  of  Drapamaud. 

There  is  no  difficulty  in  distinguishing  V,  cristata 
from  the  fry  of  V.  piscinalis,  much  less  from  the  adult, 
where  the  great  difference  of  size  affords  a  sufficient 
criterion.  The  shell  of  the  present  species  in  all  stages 
of  growth  is  quite  flat,  and  resembles  that  of  a  Planorbis, 
constituting  apparently  a  passage  into  that  geuus ;  while 
the  other  is  trochoid  or  subglobose,  and  has  a  prominent 
spire.  Their  bodies,  or  the  soft  parts  of  the  animal,  do  not 
present  such  a  decided  difference.  The  tentacles  of  V, 
jnscinalis  are,  however,  rather  more  slender,  and  the 
snout  is  proportionably  larger  than  in  this  species. 
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Order  IL  PULMONOBBANCHIATA*. 

Body  spiral :  respiratory  apparatus  principally  oonsistiiig  of 
an  internal  cavity  or  sac,  formed  by  a  fold  of  the  mantle,  and 
lined  with  a  network  of  vesselB,  which  serves  the  purpose  of 
lungs. 

Shell  usually  external  and  spiral,  but  sometimes  internal 
and  rudimentary  or  wanting.  In  the  two  latter  cases  the 
mantle  is  external  and  forms  a  shield  on  the  back. 

With  respect  to  the  reproductive  system  of  the  Mol- 
lusca  comprised  in  this  Order^  it  may  be  observed  that 
each  individual  of  those  kinds  which  do  not  possess  an 
operculum  has  both  sexes  united  in  itself^  but  requires 
to  be  fertilized  by  another  individual^  while  those  which 
have  an  operculum  ore  of  different  sexes.  The  former 
are  androgynous,  answering  in  some  respects  to  the 
botanical  term  '^  monoecious '"  and  the  latter  are  strictly 
"  dioecious.'* 

The  Pulmonobranchs,  Pulmobranchs^Pulmonifers,  Pul- 
monates,  or  Pneumonobranchs,  by  all  of  which  various 
names  these  moUusks  have  been  called,  on  account  of  the 
analogy  which  their  organ  of  breathing  bears  to  the 
lungs  of  vertebrate  animals,  respire  for  the  most  part 
atmospheric  air.  The  aquatic  kinds  obtain  also  some  air 
from  the  water  by  means  of  auxiliary  hranchial  organs. 
All  the  land  moUusks,  or  Snails,  belong  to  this  Order. 
The  other  members  of  it  are  aquatic ;  but  none  of  them 
inhabit  the  open  sea,  although  a  few,  belonging  to  the 
genera /Melamptu  or  Conovultis  and  Otina,  are  amphi- 
bious.^ These  last  I  propose  to  include  in  the  marine 
Mollusca,  as  they  live  in  the  sea  for  many  hours  out  of 
the  twenty-four,  and  are  only  met  with  on  dry  land 

*  Haying  a  lung-like  gill. 
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when  the  tide  has  retired.    One  species  of  Melampus  is 
found  in  brackish^  but  never  in  fresh^  water. 

In  this  country^  about  three-fourths  of  the  Pulmono- 
branchs  are  terrestrial;  the  remaining  fourth  live  in 
fresh  and  shallow  water^  occasionally  rising  to  the  sur- 
&ce  or  crawling  out  of  their  native  element  to  renew 
the  supply  of  air.  They  are  nearly  all  herbivorous ;  but 
the  Testacella,  or  Shell-Slug^  feeds  exclusively  on  the 
earthworm^  and  the  Slugs  and  many  kinds  of  Snail  (both 
terrestrial  and  aquatic)  eat  animal  as  well  as  vegetable 
substances^  and  are  occasionally  cannibals.  It  has  been 
proposed  to  call  the  tentacles  of  the  aquatic  kinds  by 
another  name  (viz.  vibracles)^  in  consequence  of  their 
being  contractile^  instead  of  retractile  like  the  tentacles 
or  horns  of  land-snails,  and  also  because  they  do  not 
bear  the  eyes  on  their  tips  or  extremities,  as  in  the  lasi- 
mentioned  kinds.  This  distinction  seems,  however,  to  be 
unnecessary;  and  much  confusion  might  result  from  such 
an  innovation,  as  the  word  '  tentacles '  has  been  so  long 
and  universally  applied  to  the  feelers  of  all  the  Gastero- 
poda or  univalve  Mollusca. 

They  may  be  conveniently  divided  according  to  their 
different  habitats ;  and  the  freshwater  kinds  will  be  de- 
scribed first,  so  as  to  complete  this  branch  of  the  subject. 
These  are  all  covered  or  protected  by  a  shell,  and  are 
comprised  in  the  undermentioned  family. 
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BoDT  generally  long  and  spirally  coiled,  but  in  one  genus 
short  and  hood-shaped :  ^nantle  covering  the  upper  part  in  front: 
head  short :  tenUtdes  2,  contractile :  eyes  placed  on  the  inner 
base  of  the  tentacles,  a  little  towards  the  front :  foot  oval,  used 
for  crawling  or  floating. 

Shell  spiral,  or  hood-shaped. 
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GenuB  I.  PLANOR'BIS*  Guettard.    PL  IV.  f.  1, 2, 3. 

BoDT  long,  twisted  in  a  flat  ooil :  tentades  yeiy  long  and 
slender :  foot  short  and  narrow,  attached  to  the  upper  part  of 
the  body  by  a  stalk,  which  is  shaped  like  the  lower  half  of  an 
hourglass. 

Skell  quoit-shaped,  or  flat :  whorls  cylindrical :  spirt  dex- 
tral,  or  turning  from  left  to  right,  and  visible  on  each  side. 

This  genus  has  some  remarkable  peculiarities.  One 
of  them  consists  in  the  habit  of  the  animal  emitting  its 
purple-coloured  bloody  or  a  fluid  like  that  which  is  se- 
creted by  the  Aplysia,  on  being  irritated^  apparently  as  a 
means  of  defence  against  its  enemies.  Another  is^  having 
several  of  its  vital  organs  placed  on  the  left  side  of  its 
body^  instead  of  on  the  right  (as  is  the  case  with  nearly  all 
the  other  Gasteropoda)^  while  the  spire  of  its  body  and 
shell  i&  coiled  the  other  way,  viz.  from  left  to  right.  And 
a  third  peculiar  feature  consists  in  the  form  of  its  shelly 
which  is  flat  or  concave  on  one  or  both  of  its  sides^  re- 
sembling that  of  an  Ammonite.  The  body  of  these  mol- 
lusks  is  too  small  for  its  shell ;  and  when  crawling^  the 
animal  leaves  part  of  the  shell  empty^  putting  one  in 
mind  of  loose  and  ill-fitting  clothes.  O.  F.  Miiller^  nearly 
a  century  ago^  seems  to  have  satisfactorily  settled  the 
question  that  was  then  raised  as  to  whether  the  shells 
were  right-  or  left-handed;  but  the  discussion  has  lately 
been  renewed.  The  shell  being  viewed  in  its  natural 
position,  there  can  be  no  doubt  of  its  being  dextral. 
'^Some  of  the  smaller  species  of  PlanorbiSj  inhabiting 
marshes  and  veiy  shallow  water  which  are  dried  up  in 
summer,  close  the  mouth  of  their  shell  with  an  epi- 
phragm,  or  filmy  covering,  like  that  of  some  land-snaUs. 
The  animal  then  retires  into  the  interior  of  its  coil  and 
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awaits  the  return  of  moist  and  more  congenial  weather. 
All  of  them  fireqnent  stagnant  or  slowly-running  water, 
and  are  herbivorous.  Their  eggs  are  enclosed  in  a 
globular  bag,  which  is  fixed  to  stones  and  the  stalks  or 
leaves  of  submerged  water-plants.  Owing  to  the  sluggish 
habits  of  most  of  the  species,  as  well  as  to  the  nature 
of  their  habitat,  the  surface  of  their  shells  is  apt  to 
become  encrusted  with  a  mineral  or  vegetable  deposit. 
The  genus  seems  to  have  been  originally  indicated  by 
Petiver  in  his  '  Oazophylacion.' 

Th^re  being  several  species,  it  may  be  more  con- 
venient to  divide  them,  as  before,  into  sections. 


A.  Shell  glossy ;  last  wTiorl  veiy  large  in  proportion  to  the 
rest,  and  partly  covering  the  preceding  one. 

1.  Planokbis  linba'tus*.  Walker. 

JKs&rltnecE^a,  Walker,  TeetMin.  Bar.  p.8,pLl.f.  28.  P,lacustris,F.&K. 
IT.  p.  162,  pt  cxzriii.  f.  1-3. 

Body  reddish-brown,  tinged  with  violet,  dark  purple  in 
front  with  a  few  black  specks :  hMd  strongly  bilobed :  ten- 
taeUs  filiform,  diverging  at  their  base :  eyes  small,  but  distinct, 
scarcely  prominent :  foot  broad  and  rounded  in  front,  gradu- 
aUy  narrowing  and  pointed  behind. 

Shell  quoit-shaped,  the  upper  being  rather  more  convex 
than  the  lower  side,  both  sides  depressed  or  almost  concave  in 
the  middle,  rather  thin,  very  glossy,  semitransparent,  reddish 
or  yellowish-homoolour,  or  grey,  closely  striate  in  a  trans- 
verse direction,  the  striee  becoming  curved  towards  the  mouth  : 
epidermis  very  slight:  periphery  (or  circumference  of  the 
outer  whorl)  bluntly  keeled:  whorls  4,  compressed  on  aU 
sides ;  the  last  exceeding  in  size  the  rest  of  the  shell,  and  con- 
cealing nearly  two- thirds  of  the  preceding  whorl  in  its  clasp : 
suture  distinct,  but  not  deep :  mouth  obliquely  heart-shaped : 
outer  lip  thin  and  fiexuous,  obtusely  angolated  above :  tim- 
hilicus  small  and  rather  deep :  inside  the  last  whorl  are  from 
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2  to  5  rows  of  curved  plates.,  which  are  airanged  on  each  side 
across  the  spire,  opposite  to  each  other  and  at  nearly  equi- 
distant intervals.  L.  0-065.  B.  0-2. 

Habitat  :  Slow  streams  and  ditches  in  the  home  and 
eastern  counties,  as  well  as  in  Guernsey  (Lukis),  Notts 
(Lowe),  and  Co.  Tipperary  (Humphreys);  but  it  is  a 
local  species.  It  is  found  in  our  upper  tertiary  strata. 
According  to  Malm  it  occurs  in  Sweden;  and  it  appears 
to  have  a  wide  range  over  the  more  temperate  parts  of 
Europe,  as  far  south  as  Toulouse. 

This  pretty  and  curious  little  mollusk  is  rather  active, 
and  is  usually  found  on  duck-weed  and  other  aquatic 
plants.  It  lays  only  from  3  to  8  eggs,  which  come  to 
maturity  in  ten  or  twelve  days.  The  internal  plates^ 
which  are  observable  outside  the  last  whorl  of  the  shell, 
form  half-closed  chambers;  and  the  animal  retreats  into 
the  front  one  for  safety.  These  plates  appear  to  answer 
the  same  purpose  as  the  teeth  or  folds  n^hich*  barricady  ^  ^  J 
the  apertures  of  many  of  the  small  land-snaLLs.  Thdy  are 
also  only  formed  in  adult  individuals.  The  peculiarity 
of  this  structure  induced  one  of  its  earliest  discoverers, 
Lightfoot,  to  call  the  present  shell  a  Nautilus;  and  the 
late  Professor  Fleming  proposed  for  it  on  the  same  grounds 
a  new  genus  {Segmentina),  which  has  been  adopted  by 
Capt.  Brown  and  Dr.  Gray ;  but,  even  as  a  test  of  concho- 
logical  distinction,  this  character  does  not  seem  to  be  of 
any  value.  Miiller  noticed,  in  his  description  of  the  next 
species,  that  a  few  of  the  specimens  which  he  had  exa- 
mined had  two  streaks,  like  ligaments,  in  the  upper  part 
of  the  last  whorl,  apparently  indicating  the  marks  of 
fiticture  and  mending  of  the  shell,  by  which  he  may 
possibly  have  meant  this  species ;  but  he  only  described 
one  species  of  this  form,  which  still  bears  the  name  he 
gave  it,  Planorbis  nitidus.    The  present  species  was  first 
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made  known  by  Mr.  Walker,  an  intelligent  bookseller  at 
Faversham  in  Kent^  the  description  of  it  haying  been 
supplied  to  him  by  Mr.  Jacob.  The  only  share  which 
Mr.  Boys  appears  to  have  had  in  the  discovery  is  his 
having  sent  parcels  of  shell-sand  to  Walker;  but  the  credit 
of  the  publication  entirely  belongs  to  the  latter.  Two 
years  afterwards  Lightfoot  described  and  published  this 
species  in  the  'Philosophical  Transactions/  under  the 
name  of  Nautilus  lacustris. 

2.  P.  ni'tidus*,  Miiller. 

P.  nUidus,  MnlL  Verm.  Hut  pt.iL  p.  163;  F.&H.  !▼.  p.  161,  pi.  czxrii. 
111,12. 

BoDT  reddish-grey,  with  sometimes  a  yellowish  tinge,  and 
marked  with  extremely  fine  dark-grey  specks :  tentacles  very 
long  and  slender :  eyes  rather  large :  foot  short,  very  broad  in 
front,  and  slightly  narrowing  behind  to  an  abrupt  but  not  a 
fine  point. 

Shell  shaped  like  the  last,  but  flatter  and  with  much  more 
of  the  spire  visible  above,  in  consequence  of  the  last  whorl 
not  clasping  such  a  large  part  of  the  preceding  one,  very  thin, 
glossy  and  prismatic,  light-yellowish-homcolour  or  grey,  with 
sometimes  a  reddish  tinge,  faintly  striate  by  the  lines  of  growth, 
with  occasionally  a  few  spiral  microscopical  Hues,  which  are 
more  distract  on  the  under  side,  giving  an  appearance  of  the 
sculpture  peculiar  to  the  shells  of  Limncea:  epidermis  ex- 
tremely delicate :  periphery  rather  sharply  keeled :  whorls  4-5, 
the  last  covering  about  one-half  of  the  preceding  whorl :  su- 
ture rather  deep :  mcvih  and  ovter  lip  formed  as  in  P.  line€Uus, 
but  larger:  umbilicus  small,  not  deep.   L.  0*06.   B.  0*225. 

Habitat:  Ponds^ marshes^ and  stagnant  water  through- 
oat  Great  Britain^  from  the  Moray  Firth  district  south- 
wards. It  is  also  one  of  our  upper  tertiary  fossils. 
Middendorfif  has  included  it  in  his  list  of  Siberian  shells ; 
and  it  is  extensively  distributed  over  the  European  con- 
tinent^ having  apparently  its  most  southern  limit   in 

*  Shining. 
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Corsica.  Although  it  is  much  less  local  than  the  last  spe- 
cies, I  am  not  aware  of  their  having  been  found  together. 

Its  habits  are  slower  and  more  timid  than  those  of  P. 
lineatus ;  and  it  is  not  so  fertile^  never  laying  more  than  6 
eggs.  The  shell  is  often  infested  by  the  minute  egg-cases 
of  a  water-insect^  or  coated  with  the  spores  of  ConfenxB. 

The  shell  differs  chiefly  from  that  of  the  last  species  in 
being  of  a  lighter  colour,  flatter,  and  thinner,  in  the 
whorls  being  more  visible  above,  the  keel  being  much 
sharper,  and  especially  in  the  absence  of  the  internal 
septa  or  partitions. 

B.  TFAor&few. 
3.  P.  Nauti'leus*,  Linne. 

Twrho  Nautileu9f  Liim.  Syst.  Nat  ed.  zii.  p.  1241.    P. NautiUua,  F. &  H. 
iy.  p.  152,  pi.  czztL  f.  6, 7. 

BoDT  greyish-brown,  with  sometimes  a  faint  reddish  tinge, 
minutely  speckled  with  black:  head  very  large  and  thick: 
tentudes  long  and  cylindrical,  greatly  diverging :  eyes  distinct, 
scarcely  prominent :  foot  broad,  rounded  in  front,  and  ending 
in  a  blunt  point  behind. 

Shell  quoit-shaped,  having  the  upper  side  flat  and  the 
lower  side  rather  convex,  thin,  not  glossy,  light-brown  or  grey, 
sometimes  white,  closely  striate  by  the  lines  of  growth,  which 
at  distant  but  regular  intervals  form  strong  curved  ridges  and 
frequently  rise  into  projections  like  the  rowels  of  a  spur  on  the 
outside :  ^(dermis  rather  thick :  periphery  bluntly  and  in- 
distinctly keeled :  whorls  3,  depressed  above,  the  last  exceed- 
ing in  size  the  rest  of  the  shell :  suture  rather  deep :  mouth 
oblique,  and  either  oval  or  nearly  circular,  according  to  the 
greater  or  less  depression  of  the  whorls :  outer  Up  thin,  fonn- 
ing  with  the  inner  Up  in  the  adult  a  complete  peristome :  vm- 
bilicus  very  large  and  exposing  all  the  spire.  L.  0*035.  B.  0*1. 

Yar.  cristaia.  Shell  having  the  transverse  ridges  stronger, 
and  the  periphery  deeply  notched  or  crested  by  them.  P.  eris- 
tatuSy  Drap.  Hist.  Moll.  p.  44,  pl.ii.  f.  1-3. 

*  Shaped  like  a  JTau^t/ua. 
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Habitat  :  On  aquatic  plants  in  marshes^  lakes^  ponds, 
and  ditches^  from  the  northernmost  extremity  of  Zetland 
to  the  Channel  Isles.  It  is  also  one  of  our  upper  tertiary 
fossils.  The  variety  is  not  uncommon^  and  merges  in- 
sensibly into  the  ordinary  form.  The  degree  of  sculpture 
appears  to  depend  much  on  age^  as  it  is  usually  stronger 
in  half-grown  individuals  and  disappears  in  the  adult. 
A  monstrosity  also  occurs  in  which  the  whorls  are  more 
or  less  twisted  and  separate  from  each  other,  sometimes 
being  raised  like  a  snake  lying  on  its  coil.  The  range  of 
this  species  abroad  extends  from  Finland  to  the  Pyre- 
nees and  even  to  Algeria. 

This  pretty  little  mollusk  is  slow  in  its  movements, 
and  may  be  noticed  feeding  on  the  decaying  leaves  of  the 
Iris  pseudacorus  and  water-plants.  According  to  Bou- 
chard-Chantereaux,  it  lays  only  from  3  to  6  eggs,  which 
leave  the  capsule  in  ten  or  twelve  days.  The  sculpture 
of  the  shell  is  extremely  elegant ;  and  it  is  by  far  the 
smallest  of  its  kind.  The  minuteness  of  its  size,  dull 
appearance,  and  comparatively  large  umbilicus  will  at 
once  serve  to  distinguish  it  from  either  of  the  foregoing 
species.  If  the  rings  which  encircle  each  whorl  are 
marks  of  annual  growth,  it  must  attain  a  very  respectable 
old  age  for  a  mollusk,  as  I  have  counted  as  many  as  20 
rings  in  one  specimen.  In  all  probability,  however,  these 
marks  do  not  indicate  the  annual,  but  only  the  periodical 
growth,  several  of  them  being  formed  in  the  first  year. 

4.  P.  al'bus*,  MiiUer. 

p.  aUma,  MuU.  Venn.  Hist  pt.  ii  p.  164 ;   F.  A  H.  iv.  p.  149,  pi.  cixvi. 
£1,2. 

Body  grey  or  dirty-brown,  sometimes  inclined  to  a  reddish 
hue,  with  fine  but  mdiBtinct  black  specks :  Tiead  thick,  rounded 

»  White. 
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in  front :  tentacles  widely  spread  at  their  base,  long,  slender, 
and  pointed:  eyes  small  and  rather  of  an  oval  shape:  foot 
narrow,  rounded  in  front  and  narrowing  gradually  behind  to 
a  blunt  point. 

Shell  flat  above,  with  a  depression  in  the  centre,  slightly 
concave  below,  rather  thin,  not  glossy,  grejish-white,  closely 
striate  in  the  line  of  growth,  and  more  strongly  striate  or 
ridged  spirally :  epidermis  thick,  sometimes  hispid  or  bristly  : 
periphery  slightly  compressed  on  each  side,  but  not  keeled : 
whorls  5,  the  last  exceeding  the  rest  in  siase :  sutwre  rather 
deep :  mouih  obliquely  oval :  outer  lip  slightly  reflected ;  the 
upper  part  projecting  considerably:  tnner  Up  spread  on  the 
columella,  but  continuous  with  the  outer  lip  :  umbilicus  very 
large,  but  not  deep.   L.  0'08.   B.  0-275. 

Yar.  Drapamaldi.  Shell  more  closely  and  sharply  striate 
in  the  line  of  growth :  periphery  distinctly  keeled :  umbilicus 
deeper.  P.  spirorhis,  Drap.  Hist.  Moll.  p.  45,  pi.  ii.  f.  8-10. 
Helix  Drapamaudi,  Sheppard,  in  linn.  Tr.  xiv.  p.  158.  P. 
DraparTialdi,  Jeffi*.  in  linn.  Tr.  xvi.  p.  386. 

Habitat  :  Same  as  that  of  the  last  species,  but  more 
generally  diffused.  The  most  northern  limit  in  these 
islands  appears  to  be  Aberdeenshire.  It  is  also  an  upper 
tertiary  fossil.  The  variety  has  been  found  at  Holbrook 
in  Suffolk  (Sheppard) ;  Cardiff^  Bristol^  and  Church 
Stretton  in  Shropshire  (J.  G.  J.y  /t  has  been  referred 
by  the  authors  of  the  '  British  Mollusca '  to  the  P.  marffi- 
natus  of  Drapamaud.  This  common  species  ranges  fit>m 
Siberia  to  Portugal  and  Algeria. 

The  spire  is  often  twisted  or  distorted  in  this,  as  well 
as  in  the  other  species  of  Planorbis.  The  spiral  strise 
are  always  visible,  even  in  dead  and  water-worn  speci- 
mens which  have  lost  their  epidermis.  The  finest  spe- 
cimens I  have  seen  were  kindly  sent  to  me  by  my  friend 
Mr.  Norman^  who  found  them  at  Kibworth,  Co.  Durham, 
their  diameter  being  rather  more  than  a  third  of  an 
inch. 

In  all  probability  this  was  the  Helix  spirorUs  of  Linne. 
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The  description  of  its  colour  {"  alba  "),  as  well  as  all  the 
other  characters  given  of  this  species  in  the  '  Fauna 
Suecica/  are  peculiarly  appropriate  to  P.  albu8.  The 
present  species  being  common  in  Sweden,  and  not  likely 
to  be  confounded  with  any  other,  could  scarcely  have 
escaped  the  keen  observation  of  the  great  naturalist; 
and  it  was  not  otherwise  noticed  by  him.  However,  as 
the  confusion  has  already  been  too  great  in  the  specific 
names  of  this  genus,  I  will  not  venture  to  increase  it  by 
restoring  Linn^'s  name. 

5.  P.  ola'bbr*,  Jefireys. 

P.  glaber,  Jeffir.  in  linn.  Tr.  rvi.  p.  387 ;  F.  A  H.  iy.  p.  150,  pi.  csxrei  f.8,9. 

Body  yellowish-grey :  tenUuiUs  rather  short,  cylindrical,  and 
ending  in  a  blunt  point :  foot  rather  broad,  especially  in  front, 
wi&  a  yellowish  edge. 

Shell  rather  convex  above  and  depressed  in  the  centre, 
concave  below,  rather  thin,  glossy  and  sometimes  iridescent, 
greyish-homoolour  and  occasionally  marked  with  white  curved 
streaks  in  the  line  of  growth,  finely  but  irregularly  striate 
transversely,  and  very  faintly  and  obscurely  striate  in  the  op- 
posite or  spiral  direction ;  the  spiral  striae  are  only  visible  in 
some  lights  and  by  the  aid  of  a  strong  magnifying  power : 
epidermis  thin  and  smooth :  periphery  rounded :  whorls  5,  con- 
vex, but  somewhat  angular,  the  last  scarcely  exceeding  one- 
half  of  the  shell :  suture  very  deep :  mouth  rather  more  circular 
than  oval :  outer  lip  slightly  reflected,  the  upper  edge  project- 
ing a  little  beyond  the  lower  one :  inner  lip  united  to  the  colu- 
mella, but  continuous  with  the  outer  Up :  umbilicus  large  and 
rather  deep.     L.  006.   B.  0-16. 

Habitat  :  On  aquatic  plants  in  marshes,  lakes,  and 
ponds,  from  Burra  fiord  in  Unst  to  Penzance ;  but  it  is 
not  generally  diffused.  It  is  an  upper  tertiary  fossil.  I 
only  know  of  about  twenty  localities.  The  largest  speci- 
mens I  have  seen  were  found  by  Mr.  Bridgman  near 
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Norwich^  and  measure  nearly  a  quarter  of  an  inch  in 
diameter.  It  is  distributed  throughout  the  greater  part 
of  the  Continent^  and  ranges  from  Sweden  to  Corsica 
and  Algeria.  According  to  the  Bey.  B.  T.  Lowe^  it  also 
inhabits  Madeira. 

This  species  differs  from  P.  alius  in  its  smaller  size 
and  glossy  aspect ;  in  the  upper  side  being  rather  convex^ 
instead  of  flat  (owing  to  the  rotundity  of  the  whorls) ; 
in  its  deeper  suture  and  imibilicus ;  in  the  upper  part  of 
the  outer  lip  not  projecting  so  much^  in  consequence  of 
which  the  mouth  appears  to  be  more  circular;  and; 
especially^  in  not  having  the  strong  and  regular  spiral 
strise  which  characterize  the  last  species.  The  mouth  is 
also  not  nearly  so  large;  and  the  periphery  is  never  keeled 
or  compressed.  The  present  species  is  equally  abundant 
where  it  occurs ;  but  I  am  not  aware  that  both  species 
have  been  found  living  together. 

It  IB  the  P.  kevis  of  Alder^  and  probably  also  the 
P.  comu  of  Ehrenberg  from  the  Nile.  The  P.  Ross- 
nuessleri  of  Auerswald  appears  to  be  only  a  laj^e  variety 
of  the  same  species,  having  the  peristome  thickened  hf 
an  inner  rib  (as  in  the  next  species),  judging  from  Boss- 
massler's  description  and  figure,  as  weU  as  from  an  ex- 
amination  of  typical  specimens  in  the  Museum  at  the 
Jardin  des  Plantes.  Yon  Martens  has  published,  in  the 
' Malakozoologische  Blatter'  for  1859,  some  excellent 
dissertations  on  the  synonymy  of  a  few  of  the  European 
land  and  freshwater  shells,  and  is  of  opinion  that  this 
species  is  also  the  P.  gyrorbis  of  v.  Seckendorf  and  has 
five  other  aliases. 
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C.  WharU  many,  keeled. 
6.  P,  spibor'bis*,  Miiller. 

P.  tpirorhU,  MolL  Venn.  Hirt.  pt.  ii.  p.  161 ;  F.  &  H.  iv.  p.  159,  pi.  cxxyii. 
f.9,  10. 

Body  purplish-grey  or  reddish-brown,  with  minute  black 
specks  on  the  foot :  Untades  rather  long,  slender  and  pointed : 
foot  short  and  narrow,  obtusely  rounded  in  front  and  angular 
behind. 

ShetJi  slightly  concave  above  and  flat  below,  or  vies  versd, 
slightly  wider  at  the  base,  rather  soHd,  glossy,  brownish  hom- 
oolour,  closely  striate  in  the  Hne  of  growth,  and  marked  spirally 
with  very  faint  and  minute  striae :  epidermis  thin :  periphery 
angular,  and  sometimes  bluntly  keeled  on  the  lower  side: 
whorU  5-6,  gradually  increasing  in  size,  the  last  not  exceeding 
in  diameter  one-sixth  of  the  whole  spire  ;  they  are  rounded, 
but  angular :  suture  deep :  mouth  nearly  circular,  often  thick- 
ened or  strengthened  inside  by  a  rib :  outer  lip  very  slightly 
reflected :  inner  lip  continuous  with  the  other  lip,  but  spread 
over  the  columella :  umbilicus  very  large  and  shallow.  L.  0*04. 
B.  0-25. 

Yar.  eearinata.  Shell  smaller,  light  grey,  having  one  whorl 
lees  than  usual  and  no  trace  of  a  keel.  P.  spirorbis,  Moq.- 
Tand.  Hist,  Moll.  Fr.  p.  437,  pi.  xxxi.  f.  1-5. 

Habitat  :  On  plants  and  grass  in  shallow  and  stag- 
nant water  everjrwhere  from  the  Moray  Firth  district  to 
the  Channel  Isles.  It  is  also  a  fossil  of  our  upper  ter- 
tiary beds.  The  variety  appears  to  be  very  rare  in  this 
country.  I  have  only  found  it  once;  and  that  was  in 
Oxwich  marshy  near  Swansea.  A  monstrosity  not  un- 
frequently  occurs,  in  which  the  whorls  are  more  or  less 
twisted  and  separated.  Some  specimens  which  my  late 
friend  Mr.  Barlee  found  at  Penzance  resemble  a  minute 
corkscrew ;  and  in  another  form  of  the  same  kind  of 
distortion  which  I  found  in  Bishopston  Valley,  near 

*  Bound-Bpired. 
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Swansea^  the  last  whorl  only  is  separated  from  the  rest 
and  curled  upwards.  In  the  last-mentioned  locality 
there  was  a  great  deal  of  mud  which  had  been  brought 
down  by  a  stream  and  deposited  in  the  grassy  pool  where 
I  found  the  shells.  This  mud  must  have  inconvenienced 
the  moUusk  and  prevented  its  completing  the  spire  of 
its  shell  on  the  usual  plane ;  so  that  it  gave  the  last  whorl 
an  outward  twisty  apparently  in  order  to  get  dear  of  the 
incumbrance.  When  the  drains  and  splashy  pools  in 
which  this  kind  of  PlanorUs  lives  are  dried  up  by  the 
heat  of  summer,  it  retires  far  within  its  sheU  and  closes 
the  mouth  or  opening  with  a  yellowish- white  and  rather 
solid  lid,  patiently  waiting  for  the  next  shower  of  rain 
and  fasting  in  the  mean  time.  This  species  inhabits 
Siberia,  and  ranges  as  far  south  as  Algeria  and  Sicily. 

It  differs  from  P.  glaber  in  the  whorls  being  much 
narrower  and  consequently  more  compact,  and  in  usually 
having  a  blunt  keel  on  the  periphery. 

The  typical  or  ordinary  form  is  the  P.  rotundatu9  of 
Poiret,  P.  vortex  var.  /8.  of  Drapamaud,  and  P.  leuco^ 
stoma  ofrMichauig  besides  having  other  specific  names 
for  several  of  the  varieties. 


7.  P.  vor'tex*,  Linn£. 

Helix  vortex,  linn.  Syst.  Kat  ed.  xii.  p.  1243.    P»  vortex,  F.  k  H.  ir.  p.157, 

pL  cxzyii.  f.  6-8. 

BoDT  reddish-browny  with  a  slight  tint  of  violet,  rather 
distinctly  marked  with  minute  black  specks:  tentacles  veiy 
long,  slender  and  finely  pointed :  foot  evenly  rounded  in  front 
and  keeled  behind. 

Shell  much  compressedi  concave  above  and  flat  below,  Uiin, 
glossy,  yellowish  or  greyish-homcolour,  finely  and  claeely 
striate  in  the  line  of  growth,  and  occasionally  having  a  few 
obscure  and  extremely  minute  spiral  strife:   epidermis  thin: 

*  Whirlpool. 
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periphery  sliglitly  keeled  towards  the  lower  aide,  and  always 
angnlar  in  consequence  of  the  outward  compression  of  the 
shell :  wlwrU  6--3y  gradually  enlarging,  the  last  not  exceeding 
in  diameter  one-fifth  of  the  whole  spire,  angular  on  hoth  sides 
and  sloping  gently  towards  the  outer  edge :  suture  well  de- 
fined, hut  not  deep :  movih  ohHquely  oval,  ending  ahove  in 
rather  an  acute  angle,  and  having  the  inside  sometimes  thick- 
ened hy  a  slight  rih :  outer  lip  not  reflected :  inner  lip  much 
spread  on  the  columella,  hut  continuous  with  the  outer  lip : 
vmXnlicus  very  large  and  shallow.     L.  0*05.   B.  0*3. 

Yar.  compressa.  Shell  thinner  and  much  flatter,  with  the 
keel  more  ^tinct  and  sharp  and  placed  nearly  in  the  middle 
of  the  periphery.  P.  compressus,  Mich.  Compl.  p.  81,  pi.  xvi. 
f.6-8. 

Habitat  :  The  same  as  that  of  P.  spirorlns,  and  having 
a  similar  range  at  home  and  abroad  as  far  southward  as 
Algeria.  It  is^  however,  not  so  generally  diffused  as 
that  species.  They  are  sometimes  found  together.  The 
present  species  is  also  one  of  our  upper  tertiary  fossils. 
The  variety  is  not  uncommon.  I  have  a  distortion  from 
Clumber  lake,  Notts,  in  which  the  spire  is  displaced  on 
the  lower  side,  and  the  first  whorls  are  set  at  an  acute 
angle  to  those  which  succeed. 

This  mollusk  is  sluggish,  but  fond  of  floating.  It  lays 
from  10  to  12  eggs.  The  epiphragm  is  thin  and  mem- 
branous. 

The  shell  differs  from  that  of  P.  spirorbis  in  being 
thinner^  flatter,  and  rather  longer^  and  in  having  a  distinct 
and  prominent  keel.  This  species  was  first  described 
and  figured  by  Lister. 

8.  P.  carina'tus  *,  Miiller. 

p.  earinatus,  MiilL  Verm.  Hist  pt.  ii  p.  175 ;  F.  &  H.  iy.  p.  153,  pi.  cxxvii 
f  .  4.  5. 

BoDT  deep-reddish  brown  with  a  yellowish  tint,  and  of  a 
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90  LIMNAIDiB. 

lighter  colour  underneath,  finely  and  rather  distinctly  marked 
with  black  specks:  tenUxcles  long,  slender,  bluntly  pointed: 
foot  acutely  rounded  in  front  and  obtusely  so  behind. 

Shell  compressed,  concave  above  and  flat  or  very  slightly 
convex  below,  rather  thin  and  glossy,  yellowish-homcolour, 
finely  and  closely  striate  in  the  line  of  growth,  with  a  few 
slight  spiral  striae :  epidermis  thin :  periphery  strongly  keeled 
towards  the  middle  :  whorls  5-6,  the  diameter  of  the  last  being 
rather  less  than  a  third  of  the  whole  spire,  moderately  con- 
vex above,  but  much  less  so  beneath,  sloping  gradually  on 
both  sides  to  the  periphery :  suiure  deep :  mouth  obliquely 
oval,  sharply  angulated  above,  the  inside  sometimes  thickened: 
outer  lip  lightly  reflected :  inner  lip  continuous  with  it,  much 
spread  on  the  columella :  umbllimts  very  indistinct,  owing  to 
the  lower  side  being  nearly  flat.     L.  0-1.   B.  0'5. 

Yar.  disciformis.  Shell  flatter  and  thinner,  of  a  yellowish 
colour,  having  the  last  whorl  larger  in  proportion  to  the  others, 
and  the  keel  more  prominent  and  sharp  and  placed  exactly  in 
the  middle.  P.  lutescens  (afterwards  altered  to  diseif6rmis% 
Jeffir.  in  linn.  Tr.  xvi.  pp.  385  &  521. 

Habitat  :  Marshes  and  stagnant  water  in  our  home 
and  eastern  counties^  as  well  as  in  those  of  Dorset^  Somer- 
set^ Northampton^  York^  Glamorgan,  and  many  parts  of 
Ireland.  Dr.  Leach  says  that  it  also  occurs  near  Edin- 
burgh. It  iS;  however,  local,  and  never  plentiful.  It  is 
an  upper  tertiary  fossil.  The  variety  is  found  in  Bucks, 
Oxford,  Cambridge,  Glamorgan,  Cork,  and  Tipperaiy,  and 
is  somewhat  rare.  This  variety  bears  the  same  relation 
to  the  typical  form  as  the  P.  compressus  of  Michaud  does 
to  P.  vortex.  The  monstrosity,  so  common  in  this  genns^ 
in  which  the  last  whorl  is  disjoined  from  the  rest,  also 
occurs,  but  very  seldom.  It  is  a  Swedish  species,  and 
ranges  southward  to  Portugal  and  Corsica. 

This  mollusk  is  very  slow  in  its  movements,  but  ap* 
pears  to  be  fond  of  floating.  It  lays  firom  10  to  20  eggs, 
which  quit  the  capsule  in  from  ten  to  fifteen  days.  It  is 
occasionally  met  with  in  company  with  the  next  species. 
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This  is  in  all  probability  the  Helix  planorbis  of  the 
'Fauna  Suecica/  which  is  described  as  ''plana''  and 
"  margine  prominulo/'  but  as  the  description  and  figure 
given  by  Lister,  to  which  Linn^  there  refers^  ^^PP^y  to  the 
HeUx  complanata  of  the  latter^  more  confiision  will  be 
avoided  by  the  adoption  of  Mailer's  name. 

9.  P.  complana'tus  *,  Linne. 

Helix  eomplanaia,  linn.  Syst.  Not.  ed.  x.  p.  769.    P.  nuirginatus^  F.  &  H. 
IT.  p.  155,  pL  cxxTiL  £.  1-3. 

BoDT  of  a  deep  yiolet-red,  with  very  fine  black  specks,  espe- 
cially on  the  edges  of  the  foot :  tentcLcle9  very  long  and  slender, 
bhmtly  pointed :  foot  rounded  in  front,  convex  behind,  and 
ending  in  an  obtuse  tail. 

Shell  concave  above  and  slightly  convex  below,  rather 
solid  and  opaque,  not  glossy,  yellowish-homcolour  with  some- 
times a  tinge  of  brown,  closely  but  irregularly  striate  in  the 
line  of  growth  and  more  or  less  distinctly  striate  in  a  spiral 
direction :  epidermis  rather  thidL :  periphery  strongly  keeled 
on  the  under  side :  whorh  6,  the  diameter  of  the  last  being 
about  one-fourth  of  the  whole  spire,  convex  above  and  slightly 
so  beneath,  sloping  abruptiy  on  the  upper,  and  gradually  on 
the  lower  side  to  the  periphery :  suture  moderately  deep : 
mouth  roundish-oval,  slightly  angulated  above  by  the  keel,  the 
inside  being  sometimes  strengthened  by  a  rib :  outer  Up  a  little 
reflected :  inner  lip  continuous  with  it  and  affixed  throughout 
to  the  columella :  umbilicus  bioad  and  very  shallow.  L.  0*125. 
B.  0-6. 

Yar.  1.  rhombea.  SheU  smaller,  more  solid,  rather  more 
convex  above  and  deeply  umbilicated  below ;  keel  blunt  and 
almost  obsolete.     Helix  rJiombea,  Turton,  Conch.  Diet.  p.  47. 

Yar.  2.  dSnda.    Shell  whitish  or  colourless. 

Habitat  :  Marshes,  ponds,  canals,  ditches  and  stand- 
ing water  everywhere  in  England,  Wales,  and  Ireland ; 
but  I  am  not  aware  of  any  Scotch  locality.  It  is  one  of 
onr  upper  tertiary  fossils.     The  variety  1.  is  from  Dublin 
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and  the  South  of  Ireland ;  and  the  other  variety  has 
been  found  by  Mr.  Choules  at  Eltham  in  Surrey.  A 
monstrosity^  having  the  whorls  dislocated  and  more  or 
less  separate  firom  each  other^  sometimes  corkscrew- 
shape^  has  been  found  by  Mr.  Bean  near  Scarborough^ 
and  by  myself  on  Crymlyn  Burrows^  near  Swansea.  It 
is  the  Helix  Cochlea  of  Brown  (Mem.  Wem.  Soc.  pL  xxiv. 
f.  10)  and  H.  terebra  of  Turton's  '  Conchological  Dictio- 
nary.' This  common  species  b  widely  distributed  in  Eu- 
rope from  Finland  (according  to  Nordenskiold  and  Ny- 
lander)  to  Algeria  and  Sicily. 

It  is  a  sluggish  and  slimy  as  well  as  a  very  irritable 
moUusk^  and  often  indulges  itself  in  floating  lazdly  along 
the  under  surface  of  the  water.  It  lays  from  8  to  10 
capsules^  each  of  which  contains  from  6  to  21  eggs;  so 
that  it  appears  to  be  more  prolific  than  many  of  its  con- 
geners. 

Its  shell  may  be  distinguished  fi*om  that  of  P.  cari- 
natus  by  its  narrower  and  more  rounded  whorls,  as  well 
as  by  the  keel  being  placed  below,  instead  of  in  or  to- 
wards the  middle  of,  the  periphery.  It  is  usually  larger 
and  thicker  than  that  species  and  is  much  more  gene- 
rally diffused  and  plentiful. 

There  can  be  no  doubt  that  this  is  the  HeHx  con^la- 
nata  of  Linn£,  whose  epithet  '^deorsum  carinata''  is 
peculiarly  appropriate;  but  both  MiilleiNand  Drapar- 
naud  have  substituted  other  names  (viz.  umbilicahu  and 
marginaius)  on  what  I  cannot  help  oonsiderinp^as^very 
inst^cient  grounds.  If  Linux's  name  was  prior  to  what 
is  termed  ^'  the  binomial  epoch/'  and  therefore  inadmis- 
sible (which  is  a  very  questionable  objection),  still  Ghne- 
lin's  adoption  of  that  name,  as  well  as  Miiller's,  take 
precedence  of  the  one  proposed  by  Drapamaud.  It  must 
also  be  borne  in  mind  that  this  species  and  P.  carinahu 
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are  connected  together  through  the  P.  9ubmarginatus  of 
Cristofori  and  Jau^  alias  the  P.  intermedius  of  Char- 
pentier.  Some  of  the  aberrant  forms  are  as  difficult  to 
separate  as  those  of  P.  spirorbU  and  P.  vortex.  *( he 
present  species  was  first  made  known  by  Lister. 

The  P.  turgidus  described  by  me  in  the  '  Linnean 
Transactions'  is  not  a  British  species ;  and  I  was  mis- 
infomied  as  to  the  locality.  Its  nearest  ally  is,  as  I 
stated,  P.  comeus ;  bnt  it  has  been  erroneously  referred 
by  subsequent  writers  to  the  present  species. 


D.  Whorls  rounded  and  not  keeled. 
10.  P.  co&^NEUs  *,  Linn^. 

ffeUx  cornea,  Linn.  Syst  Nat  ed.  liL  p.  1243.      P.  comeus,  F.  k  H.  It. 
p.  147,  pL  cxxvii  f.  \'-%.^,t/7 

Body  dark  red  or  nearly  black,  of  a  greyish  hue  beneath, 
with  black  and  grey  specks  on  the  upper  part :  tentacles  long 
and  curved,  with  rather  blunt  tips :  eyes  of  a  moderate  size 
and  not  prominent :  foot  slightly  tubercled,  narrow  and  angu- 
lated  in  front,  rounded  and  convex  behind. 

Shell  rather  deeply  concave  above  and  nearly  flat  below, 
somewhat  solid  and  opaque,  glossy,  Whitish-homcolour  with 
a  reddish-brown  tinge,  dosely  but  irregularly  striate  by  the 
carved  lines  of  growth  and  marked  with  fine  and  dose-set 
spiral  strisBy  which  are  more  perceptible  in  the  first  whorls ; 
the  upper  euxSace  is  also  sometimes  pitted  or  impressed  in  an 
iiT^:ularly  quadrangular  form  like  cut-glass :  epidermis  rather 
thin:  periphery  rounded  and  quite  destitute  of  any  keel  or 
angularity :  whorls  5-6,  more  perceptible  on  the  umbilical  or 
lower  side,  in  consequence  of  that  part  of  the  spire  being 
intorted ;  diameter  of  the  last  whorl  rather  less  than  a  third 
of  the  whole  shell ;  they  are  very  convex  above  and  rather 
compressed  beneath :  suture  deep :  mouth  forming  a  segment  of 
two-thirds  of  a  circle :  outer  lip  a  UtUe  reflected,  the  upper 
side  not  projecting  much  beyond  the  lower  one :  inner  lip  con- 

♦  Hom-ooloured. 
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tinuous,  bnt  closely  attached  to  the  columella  and  widely 
spread  on  it:  umbilictia  broad  and  shallow.  L.  0*35.   B.  1. 

Var.  albina.    Shell  perfectly  white. 

Habitat  :  Marshes^  ponds^  and  ditches  in  many  parts 
of  England  and  Ireland ;  but^  although  gregarious^  it  is 
very  local.  It  occurs  in  a  fossil  state  in  the  mammaUan 
crag  of  Suffolk,  as  well  as  in  the  upper  tertiary  beds  of 
Suffolk^  Essex,  and  Worcestershire.  The  variety  is  found 
in  Surrey.  It  is  a  Siberian  species,  and  diffused  over  the 
Continent  as  far  south  as  Corsica.  M.  Terver  has  found 
a  thin  variety  of  it  in  Algeria. 

This  far  exceeds  in  size  any  other  European  species  of 
Planorbia.  Its  anatomy,  embryology,  and  habits  were 
accurately  described  by  Lister  nearly  two  centuries  ago; 
and  he  seems  to  have  made  several  experiments,  but  in 
vain,  with  the  hope  of  being  able  to  fix  and  render  useful 
the  purple  dye  which  this  mollusk  so  plentifuUy  yields. 
It  is  a  sluggish  and  extremely  sensitive  animal;  and 
when  irritated  it  emits  the  fluid  or  secretion  in  con- 
siderable quantity  from  a  gland  at  the  sides  of  its  neck. 
It  may  often  be  seen  floating  on  a  warm  and  still  summer 
day.  It  lays  only  two  or  three  capsules,  each  containing 
from  20  to  40  eggs,  which  are  excluded  at  the  end  of 
fifteen  or  sixteen  days.  The  epidermis  of  the  young  shell 
is  covered  with  fine  down,  its  surface  resembling  velvet 
pile.     In  this  state  it  is  the  P.  similia  of  Miiller.  ^^ 

11.  P.  contor'tus*,  Linn^. 

Helix  contorta^  Linn.  Syst.  Nat.  ed.  xii.  p.  1244.    P.  contorfus,  F.  &H.  ir. 
p.  160,  pi.  czzri.  f.  3. 

Body  black,  with  a  slight  tinge  of  red :  tentacUs  remarkably 
slender:  eyes  very  small:  foot  broad  and  rounded  in  front, 
narrowing  behind  to  a  blunt  tail. 

*  Twisted. 
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Shell  flat  above,  with  a  deep  depressioii  or  concavity  in  the 
middle,  very  concave  below,  rather  solid  for  its  size,  and  opaqne, 
yellowish-brown  or  horn-colour,  dosely  and  deeply  striate  in 
the  line  of  growth,  but  not  otherwise  sculptured :  epidermis 
rather  thick :  periphery  rounded:  whorh  8,  extremely  compact 
and  much  compressed,  angular  above  and  slightly  so  beneath: 
future  deep :  mouOi  semilunar,  occasionally  strengthened  in- 
side by  a  rib :  outer  lip  not  reflected,  the  upper  side  scarcely 
projecting  beyond  the  lower  one:  inrur  lip  thin,  not  con- 
tinuous but  attached  to  the  columella :  umbilicus  large  and 
deep.    L.0075.  B.  0175. 

Yar.  aUnda.     Shell  nearly  white. 

Habitat  :  On  water-plants  in  lakes,  ponds^  and  ditches 
throughout  the  greater  part  of  Britain,  and  reaching  as 
£aT  north  as  the  Shetland  Isles ;  but  it  is  local.  It  is  also 
an  upper  tertiary  fossil.  The  variety  was  found  by  me 
in  a  lake  near  Lerwick,  with  specimens  of  the  ordinary 
colour.  The  usual  monstrosity  occurs  in  which  the  spire 
is  dislocated.  Abroad  it  ranges  from  Siberia  to  Portugal 
and  Corsica. 

This  curious  little  mollusk  is  slow,  irritable,  and  fond 
of  floating.  It  is  not  very  prolific ;  for  each  capsule  (of 
which  it  lays  from  5  to  9  during  the  breeding-season) 
contains  only  from  6  to  8  ^gs,  giving  an  annual  average 
of  about  50  for  an  individual. 

The  shell  of  this,  as  well  as  of  the  last  species,  is  so 
different  from  any  other  which  I  have  described,  that  it 
is  unnecessary  to  make  any  comparison.  Their  forms 
are,  however,  represented  by  many  analogous  species  in 
North  America. 

Genus  II.  PHY'SA*,  Lamarck.     PI.  IV.  f.  4, 5, 6, 7. 

Body  rather  long,  and  twisted  in  a  spiral  coil :  tentacles  long 
and  slender :  foot  rather  long,  rounded  in  front  and  pointed 

•  A  bladder. 
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behind,  attached  to  the  npper  part  of  the  body  by  a  very  short 
and  broad  stalk  or  pedicle. 

Shell  conic-oval  or  oblong :  spire  produoed,  Bmistzal  or 
turning  from  right  to  left. 

This  peculiar  and  characteristic  genus  has  intermediate 
relations  with  PUmorbis  and  Limnaa.  It  resembles  the 
first  in  its  long  tentacles^  as  weU  as  in  some  of  the  oi^ans 
being  placed  on  the  left^  instead  of  on  the  right  side  ot 
the  body ;  and  it  agrees  inth  the  latter  in  the  form  of 
its  shell:  but  it  differs  from  both  in  the  spire  bong 
sinistral,  although  that  is  not  a  very  important  cha- 
racter. The  shells  of  Phyaa  have  a  remarkably  polished 
appearance,  caused  in  some  cases  by  their  being  more 
or  less  enveloped  by  an  expansion  or  lobe  of  the  mantle, 
the  lubricating  friction  of  which  always  keeps  the  surfiu^ 
smooth  and  bright.  These  little  moUusks  frequent  shal- 
low, and  generally  clear  water,  and  are  gregarious.  Their 
eggs  are  deposited  in  strips  of  a  gelatinous  consistency, 
which  are  fixed  to  submerged  stones  as  well  as  to  the 
stalks  and  leaves  of  aquatic  plants. 


A.  Mantle  having  plain  edges  and  not  expanded  over  the  shell, 
which  is  covered  with  an  epidermis  and  has  a  long  spire. 

1.  Physa  hypno'kum*,  Linn^. 

BuUa  hypnorum,  Linn.  Sjst.  Nat  ed.  xii.  p.  1182.    P.  ^pnorum^  F.  k  H. 
iv.  p.  143,  pi.  cxxii.  f.  6, 7. 

Body  lustrous,  dark  grey,  dusky  brown,  or  almost  black, with 
sometimes  a  faint  tint  of  blue,  covered  with  very  minute  black 
or  dark-grey  specks :  tentacles  long,  slender,  and  pointed,  di- 
vei^ng  considerably  at  their  base :  eyes  very  small  and  not 
very  distinct :  foot  lance-shaped,  narrow,  blunt  and  truncate  in 
front,  compressed  and  rather  pointed  behind. 

Shell  oblong,  spindle-shaped,  thin,  highly  polished,  semi- 

*  Frequenting  the  Hypnum^  a  kind  of  moaa. 
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transparent,  yeUowiBh  or  reddiish-homcolonr,  faintly  striate  bj 
the  lines  of  growth,  and  marked  spirally  with  a  few  very  in- 
distinct stris,  which  are  only  perceptible  by  means  of  a  high 
magnifying  power :  epidermis  very  thin :  whorls  6-7,  convex, 
but  slightly  compressed  at  the  sides,  the  last  exceeding  in  size 
all  the  rest  put  together :  spire  tapering,  bnt  blunt  at  its  ex- 
tremity :  suture  distinct,  though  not  deep :  motUh  oval,  con- 
tracted on  the  inner  side  by  the  periphery  of  the  penultimate 
whorl,  acutely  angulated  alx)ye  and  rounded  below :  outer  lip 
thin  and  flexuous :  inner  lip  spread  on  the  columella,  which 
has  a  strong  and  broad  fold  on  its  lower  side.   L.  0*5.  B.  0*2. 

Habitat  :  Ponds,  ditches,  and  among  grass  in  pools 
which  are  quite  dried  up  in  sununer,  thronghout  these 
isles  from  the  Moray  Firth  district  to  Guernsey ;  but 
it  is  rather  local.  It  is  also  an  upper  tertiary  fossil. 
A  variety  occurs  in  which  the  shell  is  smaller  and  of  a 
dark  copper-colour;  and  I  also  possess  a  specimen  in 
which  the  spire  is  eroded  and  truncate,  the  opening 
having  been  filled  up  by  a  shelly  plate.  Miiller  recorded 
a  specimen  which  had  only  the  right  eye,  the  other  being 
wanting.  It  is  a  native  of  Siberia,  and  ranges  southward 
to  Nice  and  the  Eastern  Pyrenees.  According  to  Oould 
!y  (an^ PhilippLit  is  the  same  species  as  the  P.  elongaia  of  ^J^^/ 
^         Say,  which^abits  the  northern  and  western  part&  of  ^ 

the  United  States. 

This  moUusk  is  rather  active  in  its  habits,  and  may  be 
seen  in  fine  weather  floating  with  tolerable  rapidity.  It 
is  rather  prolific ;  and  the  young  attain  their  full  size  at 
the  end  of  the  second  year.  The  largest  specimens  I 
have  ever  seen  of  this  species  were  found  by  me  more 
than  a  quarter  of  a  century  ago,  in  fish-ponds  at  Fre- 
mington,  in  the  north  of  Devon,  some  of  which  are 
three-quarters  of  an  inch  in  length. 

Gmelin  supposed  that  the  Bulla  hypnorum  of  Linn^ 
might  be  a  variety  of  the  next  species ;  and  Miiller,  for 
nearly  the  same  reasons,  called  the  present  species  Plan- 
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orbis  iurritus.  But  the  Linnean  epithets  ''spira  pro- 
minente  '*  and  ''  spira  obsoleta ''  appear  unmistakeahly 
to  distinguish  the  two  species;  and^  at  all  events^  it 
would  now  be  very  inconvenient  to  make  any  change  of 
name  by  adopting  that  given  by  Miiller,  instead  of  the 
one  by  which  this  species  is  so  universally  known.  The 
late  Dr.  Fleming  proposed  to  separate  it  generically  firom 
the  next  under  the  name  of  Aplexa ;  but  this  separation 
has  only  been  adopted  by  a  very  few  conchologista.  A 
well-known  European  species^  P.  aciUa,  seems  to  con- 
nect the  two  British  forms^  both  as  regards  the  soft  parts 
of  the  animal  and  the  shell. 


B.  Manth  having  lobes  or  digitated  processes  which  expand 
over  the  shell ;  the  latter  being  destitute  of  an  epidermis 
and  having  a  short  spire. 

2.  P.  pontina'lis*,  Linne. 

Bulla  fofittnalis,  Linn.  Syst  Nat.  ed.  zii.  p.  1185.     P.  fontinaUs,  F.  &  H. 
iv.  p.  140,  pL  czxiL  f.  o,  9. 

BoDT  lustrous,  dark  grey  with  sometimes  a  slight  tint  of 
yellow  or  violet :  mantle  £ringed  with  about  a  dozen  lobes  or 
digitations  of  unequal  size :  tentacles  rather  slender,  light  grey : 
eyes  conspicuous:  foot  obtusely  rounded  in  fronts  and  con- 
tracted behind  to  a  somewhat  fine  point. 

Shell  oval,  extremely  thin,  glossy,  semitransparent,greyish- 
homcolour  with  a  slight  tinge  of  yellow  or  brown,  faintlj 
striate  by  tho  lines  of  growth  and  microscopically  striate  in  a 
spiral  direction :  whorls  4r-6,  swollen,  the  last  occupying  con- 
siderably more  than  three-fourths  of  the  shell :  spire  not  much 
produced,  blunt  at  its  point :  suture  moderately  deep :  mouth 
nearly  of  the  same  form  as  that  of  the  preceding  species,  but 
much  larger  and  wider  in  proportion :  outer  lip  very  thin  and 
flexuous  :  inner  lip  much  spread  on  the  columella,  which  has  a 
slight  and  narrow  fold  on  its  lower  side.   L.  0*35.   B.  0*25. 

Var.  1.  inflata.     Shell  half  as  large  again  as  the  usual  size: 

*  Frequenting  fountains. 
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whorls  angular  towards  the  satnre,  the  middle  one  rather 
more  prominent  than  the  penultimate  whorl,  causing  the 
0U2nmit  of  the  spire  to  appear  abruptly  terminated. 

Yar.  2.  eurta,  Bpire  extremely  short.  Bulla  JluviatUis, 
Turt.  Conch.  Diet.  p.  27, 

Yar.  3.  ohhnga.    Bpire  considerably  produced. 

Yar.  4.  aJhina,    Shell  of  a  milk-white  colour. 

Habitat  :  On  water-cresses  and  other  aquatic  plants 
in  running  brooks,  as  well  as  in  slow  rivers^  canals,  and 
ditches  everywhere  in  Great  Britain^  as  far  north  as 
Aberdeenshire.  Yar.  1.  Dublin  (Humphreys  and  War- 
ren). Yar.  2.  Clonoony  Barracks^  Ireland  (Brown) ; 
Bramerton^  Norfolk  (J.  O.  J.).  Yar.  3.  Anglesea,  on 
Chora  aspera  (J.  de  C.  Sowerby) ;  Naas,  Ireland  (Hum- 
phreys). Yar.  4.  Birkenhead  (Webster).  This  species 
is  widely  diffused  on  the  Continent^  and  ranges  from 
Finland  to  Sicily. 

This  common  and  pretty  little  mollusk  is  rather  lively, 
creeping  and  floating  by  jerks.  A  considerable  por- 
tion of  the  shell  (especially  the  back  of  the  spire)  in  its 
living  state  is  often  covered  with  the  spores  of  Con- 
fervse  or  some  of  the  freshwater  Algae,  which  shows 
that  the  mantle  does  not  envelope  all  the  surface.  When 
the  fry  are  excluded  from  their  gelatinous  case,  they  are 
about  the  size  of  a  pin^s  head,  and  are  very  active.  The 
jerking  motion  which  this  animal  has,  is  said  to  be  owing 
to  its  being  infested  by  a  small  kind  of  parasitic  worm 
which  causes  it  some  uneasiness.  I  should  rather  be  in- 
clined to  attribute  this  motion  to  the  length  and  narrow- 
ness of  the  foot,  which  has  to  support  a  comparatively 
bulky  shell.  According  to  Montagu,  the  P.  fontinalis 
spins  a  filament  by  which  it  lets  itself  down  to  the  bottom 
after  floating,  if  there  is  no  leaf  or  stalk  near  it.  Leach 
says  that  when  it  is  annoyed  by  the  approach  of  wander- 
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ing  animals^  it  repulses  them  with  repeated  blows^  in- 
flicted by  a  rapid  movement  of  the  shell ;  the  foot  being 
the  point  of  fixtm-e.  This  species  was  first  described 
and  figured  by  Lister. 

The  shell  is  more  ventricose  than  that  of  the  last  spe- 
cies; and  it  has  a  much  shorter  spire  and  a  la^ 
mouth. 

The  Bulla  rtvaUs  of  Maton  and  Rackett,  which  was 
supposed  to  have  been  found  in  Hampshire^  is  a  common 
West-Indian  species^  which  now  bears  that  name.     It  is 
the  P.  Sowerbyana  of  IP Orbigny. 
^r  Mr.  Choules  hta  described  in  the '  Zoolc^st'  a  spedes 

"^  of  Phyaa  which  he  found  in  a  water-tank  in  Kew  Gar- 

dens^ and  which  Mr.  Norman  (being  misinformed  as  to 
the  precise  locality)  has  proposed  to  admit  into  our 
native  Fauna.    It  appears  to  be  a  variety  of  the  P.  acuta 
of  Drapamaud,  but  it  is  undistinguishable  from  speci- 
mens in  the  British  Museum  which  were  collected  in 
^^^^''^^uba,  St.  Thomas,  and  St.  Croix ;  and  it  hm^  probably 
^^  beeR- introduced  with  some  aquatic  tropical  plant.    Dr. 
^       Hooker  informs  me  that  many  West-Indian  plants  have 
been  imported  and  cultivated  in  the  Oardens.     P.  acuta 
has  never  (so  far  as  I  am  aware)  been  found  in  this 
country;   and  although  it  is  abundant  in  the  middle 
and  Sputh  of  France,  it  has  not  been  recorded  as  inha- 
biting any  of  the  northern  Departments.    The  P,  «iA- 
opaca  of  Lamarck  is  a  variety  of  that  species. 

The  P.  alba  of  Turton,  who  stated  that  he  had  received 

it  from  Capt.  Blomer  as  a  native  of  Towyn  in  North 

-^         Wales,  is  the  P.  cqntorta  of  Michaud,  and  is  only  known 

to  inhabit  the  Eastern  Pyrenees,  Corsica,  Sicily,  and 

Algeria. 
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Genus  III.  LIMNiE'A  *,  {Lymnea)  Bruguiere. 

PL  IV.  f.  8,  9,  10, 

BoDT  rather  long  and  twisted  in  a  spiral  coil :  head  pro- 
minent :  tentacles  ^ort,  triangular  and  flattened :  foot  oblong, 
bilobed  or  notched  in  front  and  obtusely  rounded  behind,  at- 
tached to  the  upper  part  of  the  body  as  in  Physa. 

Shell  conic-oval  or  elongated:  spire  usually  produced, 
deztral  or  turning  from  the  left  to  right. 

As  in  Physa,  some  of  the  species  of  lAmnaa,  which 
appear  to  form  a  transitional  link  between  the  two 
genera,  have  their  shells  enveloped  by  an  outer  fold  or 
lobe  of  the  mantle.  These  species  have  been  generically 
separated  by  some  authors  under  the  several  names  of 
Ampldpepka,  Lutea,  and  Myxas,  The  difference  be- 
tween such  and  the  typical  species  is^  however,  not  greater 
than  between  the  two  forms  of  Physa  which  I  have  above 
noticed.  All  the  species  of  Limnaa  frequent  shallow 
and  still  waters ;  and  they  are  very  prolific  and  grega- 
rious. Their  mode  of  propagation  is  very  singular — three 
or  more  individuals  being  united  in  a  chain  for  that 
purpose.  Leach  has  remarked  that^  in  consequence  of 
the  sexual  parts  being  distant  from  each  other,,  one  in- 
dividual is  able,  at  the  same  time,  to  perform  the  function 
of  each  sex  with  two  others,  as  was  first  observed  by 
Oeoffiroy  about  the  middle  of  the  last  century.  The 
spawn  resembles  that  of  the  last  genus. 

The  generic  name  lias  been  spelt  by  authors  in  no  less 
than  nine  different  ways ;  but  the  correct  orthography  is 
undoubtedly  LimtuBa  (from  Tu/jlvoio^),  as  proposed  by 

*  InhftbitiDg  marshes. 
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A.  Shell  extremely  thin  and  fragile,  and  almost  enveloped  by 

an  outer  lobe  or  membranous  expansion  of  the  mantle : 
gpire  very  short. 

1.  LiMNiEA  GLUTiNo'sA*^  Miiller. 

Bueotnum  glutmomtm^  MiilL  Yerm.  Hist,  pt  ii  p.  129.    lAnmmw  gluH^ 
nonu,  F.  &  H.  iT.  p.  182,  pL  cxxiy.  f.  6,  7. 

BoDT  dark  grey,  with  a  greenish-yellow  tinge  and  biig^i- 
yellow  or  whitish  specks :  tentacles  very  short,  rather  triangular, 
with  blunt  tips :  eyes  placed  on  tubercles  on  the  inner  side  of 
the  tentacles,  very  black  and  distinct :  foot  exceedingly  large, 
broad  in  front  and  obtusely  rounded  before  and  behind. 

Shzll  globosely-oval,  so  exoessiyely  thin  as  to  be  almost 
membranous,  highly  polished,  transparent,  yellowish  or  greyisb- 
homoolour,  with  a  few  indistinct  darker  spiral  zones,  remotely 
and  irregularly  striate  by  the  lines  of  growth,  which  are  stronger 
towards  the  suture,  and  dosely  but  microscopically  striate  in 
a  spiral  direction:  epidermis  extremely  thin:  whorls  3-^, 
globular,  the  last  forming  nearly  the  whole  of  the  shell :  sptr« 
slightly  produced :  ^u^ur^  rather  deep :  mou^  oval,  a  Uttle  con- 
tracted above  by  the  projection  of  the  penultimate  whorl: 
ouier  Up  very  thin :  inner  Up  much  spread  on  the  columella 
and  thickened  at  its  edges :  columellar /o2c2  (forming  the  lower 
part  of  the  pillar  of  l£e  spire)  curved  and  sharp.    L.  0*55. 

B.  0-45. 

Yar.  mucronata.  Shell  not  quite  so  globular :  spire  more 
produced. 

Habitat  :  Lakes  and  ponds  in  the  home  and  eastern 
counties,  as  well  as  in  a  ditch  near  Donster  Castle  in 
Somersetshire  (Leach) ;  Bala  Lake  (Gtibbs)  and  a  pond 
near  Windermere  (Bulwer) ;  but  it  is  a  local  species, 
although  abundant  where  it  occurs.  Its  periodical  re* 
appearance  in  the  same  spots  has  been  remarked  both 
by  Mr.  Bridgman  and  Mr.  Whiteaves  to  be  very  xmcer- 
tain  and  unaccountable.  Specimens  have  been  kindly 
sent  to  me  by  Mr.  Bridgman,  in  which  the  spire  is  more 

♦  SUmy. 
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A.  Shell  extremely  thin  and  £rag^e,  and  almost  envelope^i  \>y 
mn  outer  lobe  or  membranous  expansion  of  the  mantle  : 
fpire  Yerj  short. 

1.  LiMNiEA  GLUTINO'SA*^  MiiUeT. 


MolL  Term.  Hjst  pt  ii  p.  129. 
Fr&  H.  IT.  p.  182,  pL  czxiT.  f.  6,  7. 

BoBT  dark  grey,  with  a  greenish-yellow  tinge  and  brigb't— 
yellow  or  whitish  specks :  tentacUs  very  short,  rather  triangalar » 
with  hhmt  tips:  «y«9  placed  on  tubercles  on  the  inner  side  o^T 
the  tentacles,  very  black  and  distinct :  foot  exoeedio^y  laz^ge, 
bitMid  m  front  and  obtuselj  rounded  before  and  b^iind. 

Bhkix  globosely-oval,  so  exoessiTely  thin  as  to  be  almost 
membranoaSyhig^ypohshed,  transparent,  yellowish  or  greyiab* 
homooloor,  with  a  few  indistinct  darker  spiral  zones,  remotely 
and  irregularly  striate  by  the  lines  of  growth,  which  are  etroag&r 
towards  the  suture,  and  dosely  but  microscopically  striate  in. 
a  ^[liral   direction:   epidermis  extremely  thin:   whoris  3—4, 
giobolar,  the  last  forming  nearly  the  whole  of  the  shell :  tpirm 
slightly  |Hoduoed :  future  rather  deep :  motitA  oval,  a  Uttle  oon- 
tracted  above  by  the  projection  of  the  penultimate  whori  ; 
emier  1^  irery  thin :  timer  l^  much  spread  on  the  CQlumellm 
and  thi^ened  at  its  edges :  oolumellar  fold  (forming  the  loirer 
part  of  the  pillar  of  ^e  spire)  curved  and  sharp.     L.  0*55. 
B.  0-45. 

y^T.  muteronaia.    Shell  not  quite  so  globular :  spirt  more 
produced* 

Habitat  :  Lakes  and  ponds  in  the  home  and  eastern 
ooontiesy  as  well  as  in  a  ditch  near  Donster  Castle  in 
Scnnenetshire  (Leach) ;  Bala  Lake  (Gibbs)  and  a  pond 
nc*>f  'Wmdermere  (Bulwer);  but  it  is  a  local  species, 
althoogh  abundant  where  it  occurs.    Its  periodical  re- 
^ppemrmnce  in  the  same  spots  has  been  remarked  both 
by  Mr.  Bridgman  and  Mr.  Whiteaves  to  be  very  oncer* 
tain  and  unaccountable.     Specimens  have  been  kindly 
sent  to  me  by  Mr.  Bridgman^  in  which  the  sfHre  is  more 
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or  less  intorted^  resembling  in  this  respect  the  form  of 
Ir.  uwoluia.  The  present  species  ranges  from  Finland^ 
through  Sweden^  Germany^  and  France^  as  far  south  as 
the  Pyrenees. 

It  h  rather  an  active  mollosk,  and  nearly  always  in 
motion.  Bouchard-Chantereaux  says  that  each  of  its 
capsules  contains  from  30  to  40  eggs.  In  the  young  the 
shell  is  entirely  covered  by  the  pallial  fold. 

2.  L.  involu'ta*,  Thompson. 

iMtMoa  inwlutuSjCELBTyey)  Thomps.  in  Ann.  17at  Hist  y.  p.  22.    Lmi' 
nmt$  invokUtis,  F.  &  H.  Iy.  p.  184,  pL  cxxii.  f.  11. 

BoDT  unknown  as  to  its  external  parts,  except  that  the 
greater  part  of  the  shell  is  covered  by  the  mantle. 

Shell  oval,  rather  glossy,  semitransparent,  yeUowish-hom- 
colour  with  a  tinge  of  brown,  closely  but  irregularly  striate  by 
the  lines  of  growth,  which  are  stronger  towards  the  suture, 
often  imprei»ed  and  sometimes  constricted  by  a  few  spiral 
grooves  in  different  parts  of  the  shell :  epidermis  thin  :  whorls 
^,  convex,  the  last  covering  all  the  rest  except  the  point  of 
the  spire  or  nucleus :  spire  flat  or  slightly  concave,  with  the 
point  upraised  and  twisted:  suture  £stinct,  but  not  deep: 
^fwdh  pear-shaped :  otUer  lip  thin,  slightly  reflected :  inner  lip 
much  spread  on  the  columella :  fold  narrow  and  sharp.  L.  0*4. 
B.  0-276. 

Habitat  :  A  smaU  mountain-lake^  and  a  stream  which 
flows  into  it^  at  Cromaglaun  near  Killamey ;  not  rare. 
In  one  of  my  specimens^  which  has  the  mouth  some- 
what contracted  below,  a  tendency  to  an  lunbilical  cleft 
is  observable. 

It  is  strange  that  no  otiier  locality  but  the  one  above 
nientioned  has  ever  been  discovered,  here  or  abroad,  for 
this  remarkable  species.  It  has  some  affinity  to  L.  glu- 
tviosa,  and  may  ultimately  prove  to  be  an  aberrant  form 
of  that  species,  corresponding  with  the  variety  Burnetii 

*  Haying  the  spire  intorted  or  sunk. 
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or  less  intorted,  resemblmg  in  this  respect  the  form  of 
L,  invobUa,  The  present  species  ranges  firom  Finland^ 
throogh  Sweden,  Grermany,  and  France,  as  far  south  as 
the  Pyrenees. 

It  is  rather  an  active  mollusk,  and  nearly  always  in 
motion.  Bouchard-Chantereaux  says  that  each  of  its 
capsules  contains  firom  30  to  40  eggs.  In  the  young  the 
shdl  is  entirely  covered  by  the  pallial  fold. 

2.  L.  involxj'ta*,  Thompson. 

JUnmeus  ifnohUus^  (Harvey)  Thomps.  in  Ann.  Nat  HiBt  t.  p.  22.    lAm" 
tuBus  involutiu,  F.  &  H.  iv.  p.  184,  pi.  cxzii.  f.  11. 

Body  unknown  as  to  its  external  parts,  except  that  the 
greater  part  of  the  shell  is  covered  by  the  mantle. 

Shell  oval,  rather  glossy,  semitransparent,  yellowiBh-hom- 
colonr  with  a  tinge  of  brown,  closely  but  irregularly  striate  by 
the  lines  of  growth,  which  are  stronger  towards  the  suture, 
often  impressed  and  sometimes  constricted  by  a  few  spiral 
grooves  in  different  parts  of  the  shell :  epidermis  thin :  whorls 
3-4,  convex,  the  last  covering  all  the  rest  except  the  point  of 
the  spire  or  nucleus :  spire  flat  or  slightly  concave,  with  the 
point  upraised  and  twisted:  suture  distinct,  but  not  deep: 
mouth  pear-shaped :  outer  lip  thin,  slightly  reflected :  inner  lip 
much  spread  on  the  columella :  fold  narrow  and  sharp.  L.  0*4. 
B.  0-275. 

Habitat  :  A  small  mountain-lake^  and  a  stream  which 
flows  into  it^  at  Cromaglaun  near  Killamey ;  not  rare. 
In  one  of  my  specimens^  which  has  the  mouth  some- 
what contracted  below,  a  tendency  to  an  umbilical  deft 
is  observable. 

It  is  strange  that  no  other  locality  but  the  one  above 
mentioned  has  ever  been  discovered,  here  or  abroad,  for 
this  remarkable  species.  It  has  some  aflinity  to  L.  glu- 
lifMwa,  and  may  ultimately  prove  to  be  an  aberrant  form 
of  that  species,  corresponding  with  the  variety  Burnetii 

*  Haying  the  spire  intorfced  or  sunk. 
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of  £r.  peregra.  Yery  little  is  known  with  respect  to  the 
external  parts  of  the  body ;  but  Professor  Goodsir  has 
given  some  valuable  details  of  its  internal  oi^ganizatioii^ 
which  are  published  in  an  appendix  to  Mr.  Hompeon's 
paper  in  the  'Annals  of  Natural  History/  He  says, 
"  In  structure  the  Limnmu  invohUus  resembles  the  other 
species  of  the  geuus ;"  from  which  remark  it  might  be 
inferred  that  the  mantle  has  not  the  expanded  lobe 
which  is  peculiar  to  the  subgenus  Amphipeplea.  Dr. 
Perceval  Wright^  however^  informs  me  that  the  greater 
part  of  the  shell  in  this  species  is  covered  by  the  mantle^ 
as  in  L.  glutinosa.  The  form  and  substance  of  the  shell 
are  also  similar  in  both  of  these  species. 


B.  Exterior  of  the  shell  never  covered  by  the  mantle :  spire 

produced. 

3.  L.  per'eora*j  Miiller. 

Buccinum  pereffrum,  MulL  Verm.  Hist  pt  ii  p.  130.    Lmnmtu  perefftr, 
F.  A  H.  IT.  p.  168,  pi.  cxziii.  f.  3-7. 

Body  yellowish-grey,  with  a  brown  or  olive-green  tinge, 
mottled  with  black  and  covered  with  small  yellow  or  mi^- 
white,  and  black  specks :  tentacles  diverging  from  each  other 
at  nearly  a  right  angle :  eyes  distinct :  foot  oblong,  very  broad, 
nearly  truncate  in  front,  and  obtusely  rounded  behind. 

Shill  obliquely  ovate,  thin,  moderately  glossy,  semitrans* 
parent,  yellowish-homcolour,  irregularly  striate  by  the  lines 
of  growth,  and  closely  and  microscopically  striate  in  a  spiral 
direction,  with  occasionally  a  few  indistinct  spiral  ridges  and 
pi  tin  arks :  epidermis  rather  thin :  whorls  5,  convex,  the  last 
occupying  three-fourths  of  the, shell:  spire  produced  and 
pointed:  suture  rather  deep:  mouth  large,  oval,  very  little 
contracted  above  by  the  projection  of  the  penultimate  whorl : 
outer  Up  thin,  slightly  reflected :  inner  lip  folded  on  the  colu- 
mella and  thickened,  forming  behind  it  a  slight  umbilical  deft : 
fold  rather  prominent  and  curved.     L.  0*75.   B.  0*425. 

*  Trareller. 
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Var.  1.  Bumetti.  Body  a  little  broader  than  that  of  the 
typical  form,  dark  olive,  spotted  with  opaque  yellow :  mantle 
nearly  black,  with  a  few  paler  spots.  Shell  rather  globular 
and  solid,  of  a  dull  aspect,  yellowish-brown,  closely  and 
strongly  striate  in  the  line  of  growth :  epidermis  rather  thick : 
the  last  whorl  nearly  covering  all  the  others:  spire  exceed- 
ingly short,  nearly  truncate  and  almost  intorted.  L.  0-725. 
B.  0-65.  Limncea  BumeUi,  Alder  in  Ann.  Nat.  Hist.  n.  s.  ii. 
p.  396,  pi.  ii.,  top  figures.  Limnaus  Bumetti^  F.  &  H.  iv. 
p.  172,  pL  cxziii.  f.  8,  9. 

Var.  2.  laeustris.  Body  of  a  darker  colour  than  usual. 
Shell  resembling  that  of  the  last  variety ;  but  it  is  much 
smaller  and  more  glossy,  and  has  strong  and  regular  transverse 
grooves,  and  the  spire  is  not  quite  so  short  nor  inclined  t6  be 
intorted.  The  shell  is  often  eroded.  Ovdnaria  lacustriSy  Leach, 
MoU.  Brit  Syn.  p.  107. 

Var.  3.  hUea.  Shell  remarkably  solid,  having  a  very  short 
spire  of  from  3  to  4  whorls.  HeUx  lutea,  Mont.  Test.  Brit. 
p.  380,  tab.  16.  f.  6. 

Yar.  4.  ovcUa.  Body  of  a  paler  colour.  Shell  ampuUaceous 
and  rather  thinner  than  usual :  whorls  exceedingly  convex, 
the  last  being  larger  in  proportion  to  the  rest :  »pire  very 
short :  suture  deep :  mou^  very  large.  lAmneus  ovatus,  Drap. 
Hist.  MoU.  p.  50,  pL  ii.  f.  30, 31. 

Yar.  5.  acuminata.  Shell  resembling  the  last  variety  in  all 
respects,  except  in  having  a  more  produced  spire  and  a  smaller 
mouth. 

Yar.  6.  intermedia.  Shell  rather  compressed  towards  the 
firont  margin  and  thinner  than  usual :  spire  more  produced : 
mouih  expanded.  Limnea  intermedia,  Eer.  in  Lam.  An.  s.  Y. 
vL  pt.  ii.  p.  162. 

Yar.  7.  oblonga.    Shell  oblong  and  compressed  in  front. 

Yar.  8.  labiosa.  Shell  smaller,  having  the  outer  lip  remark- 
ably expanded  and  reflected.    L.  0*5.   B.  0*35. 

Yar.  9.  picta.  Shell  rather  smaller  than  the  last,  and  beau- 
tifully marked  by  alternate  bands  of  brown  and  white,  which 
are  sometimes  confluent. 

Yar.  iO.  maritima.  Shell  dwarfed,  rather  solid :  spire  pro- 
duced :  suture  deep.     L.  0*4.   B.  0-225. 

f5 
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Var.  11.  Suecinecrformis.  Shell  shaped  like  a  Sueemea,  and 
very  thin :  wTtorls  4 :  spire  small  and  oblique. 

Var.  12.  deeoUata,  Shell  more  or  less  eroded :  spire  trun- 
cate. 

Tar.  13.  sinistrorsa.  Shell  resembling  that  of  a  Fhysa  in 
haying  the  spire  sinistral  or  reversed,  rather  solid ;  the  spiral 
ridges  distinct  and  prominent.  Limiueus  Uneatus,  Bean,  MS.; 
F.  &  H.  iv.  p.  168,  pi.  cxxiii.  f.  7. 

Var.  14.  scalariformis.  Shell  oblong,  with  deep  and  regular 
transverse  strie :  wTiorh  more  or  less  disjoined :  suture  con- 
sequently veiy  deep. 

Habitat  :  Still  and  slowly  running  waters  every- 
^y^  where.  Var.  1.  Loch  S|fene^  Dumfriesshire  (Burnett) ; 
Breoonshire  (Moggridge).  Var.  2.  Mountain-lakes  in 
Zetland^  Scotland^  Ireland^  and  the  North  of  England. 
Var.  3.  South  Devon  (Montagu) ;  South  Wales  (J.G.J.) : 
thrown  up  by  the  tide  at  the  mouths  of  rivers.  Var.  4. 
Lakes,  canals,  and  large  ponds ;  attaining  sometimes  a 
considerable  size.  Var.  5.  With  the  last.  Var.  6.  Ponds. 
Var.  7.  Lewes,  Suffolk ;  Church  Stretton,  Salop ;  Bear- 
haven,  Co.  Cork  (J.  G.  J.).  Var.  8.  Appin,  Ai^leshire 
(Bedford).  Var.  9.  Ulva  I.,  Hebrides  (same).  Var.  10. 
Marshes  on  the  sea-coasts  of  Glamorganshire  and  North 
Devon  (J.  G.  J.).  Var.  11.  Kensal  Green  (J.  G.  J.). 
Var.  12.  Church  Stretton ;  Oxwich,  near  Swansea 
(J.  G.  J.).  Var.  18.  Scarborough  (Bean).  Var,  14. 
Warminster  (J.  G.  J.).  This  and  the  two  last  forms  are 
rather  monstrous  than  varietal.  This  species  is  fre- 
quently met  with  in  our  upper  tertiary  beds*  The  typical 
form  and  several  of  its  varieties  extend  from  Siberia  to 
Sicily.  It  is  a  very  ubiquitous  species ;  and  Capt.  Hut- 
ton  foimd  a  variety  of  it  in  Afghanistan. 

The  variability  of  this  common  and  abundant  species 
is  equal  to  the  extent  of  its  geographical  distribution.  I 
was  at  first  inclined  to  consider  that  the  Limneus  cvatus 
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of  Drapamaud^  and  its  allied  forms^  would  legitimately 
constitute  a  distinct  species ;  but^  after  a  very  carefiil 
and  protracted  comparison  of  many  hundred  specimens^ 
I  could  not  satisfactorily  separate  them  firom  interme- 
diate varieties.  The  difference  in  the  colour  of  the  body^ 
as  well  as  in  the  consistency  and  even  the  shape  of  the 
shell,  appears  to  depend  on  the  nature  and  quantity  of 
the  food,  the  chemical  ingredients  of  the  water,  and  the 
d^ree  of  stagnation  or  rapidity  of  its  current.  M.  Mo- 
relet,  in  his  description  of  the  Portuguese  land  and  fresh- 
water MoUusca,  says,  with  much  naivetS,  of  the  L.  inter- 
media, '^aussi  reconnaissable  que  puiase  P£tre  une  espece 
dont  le  caractere  principal  est  de  n'en  point  avoir.''  The 
di£Sculty  of  admitting  or  rejecting  such  forms  as  specific 
is  quite  as  great  as  in  the  case  of  Anodonta.  I  have 
merely  noticed  some  of  the  more  peculiar  varieties  of  the 
present  species. 

L.  peregra  is  not  very  slow  in  its  movements.  It  is 
nearly  amphibious ;  and,  as  its  name  imports,  it  is  fond 
of  wandering  and  seeing  a  little  of  the  world,  being 
oocadonaUy  met  with  at  some  distance  from  its  native 
element  in  a  damp  meadow  or  climbing  up  the  trunk  of 
a  willow-tree.  This  habit  reminds  one  of  the  inland 
travels  of  the  Perca  scandens.  An  interesting  account 
of  the  floating  voyages  made  by  our  moUuscan  traveller 
on  an  old  canal  near  Inchbroom  will  be  found  in  the 
Bev.  Dr.  Gordon's  Contributions  to  the  '  Zoologist.'  He 
says  that  when  the  shoal  of  L.  peregra  had  fSedrly  started, 
they  resembled  a  fleet  of  herring-boats  in  miniature. 
This  moUusk  is  very  prolific  and  lays  about  1300  eggs 
in  a  season,  contained  in  clusters  of  from  12  to  180.  It 
is  zoophagous,  as  well  as  phytophagous ;  and  a  writer  in 
the  '  Zoologist '  lately  stated  (p.  7400)  that  it  ate  min- 
nows when  they  were  confined  together  in  an  aquarium. 
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I  have  seen  these  pond-siiails  attack  and  devour  their 
own  brothers  and  sisters  under  the  same  circumstances, 
when  they  had  no  other  supply  of  food ;  and  this  was 
done  by  piercing  the  spire  of  the  shell  near  its  point, 
which  was  thinner  and  somewhat  eroded  by  the  action 
of  the  water.     Their  shells  are  often  coated  with  mud. 

It  is  probable  that  Linn^  considered  this  species  to  be 
a  variety  of  his  Helix  auricularia.  What  his  H.  limosa 
was,  it  is  now  impossible  to  say  with  any  certainty.  His 
epithet  ^'oblongiuscula^'  for  that  species  appears  to  be 
more  appropriate  to  L,  pdlustris ;  while  the  term  '*ovata  " 
which  he  uses  for  "  aurictdaria**  is  applicable  both  to 
this  last  species  and  L.  peregra.  In  the  first  edition  of 
the '  Fauna  Suecica/  H.  limosa  is  described  as  having  an 
operculum  like  Paludina  or  Bythinia ;  but  in  the  second 
edition  this  character  is  omitted.  Nearly  a  centuiy  be- 
fore Linux's  time  the  present  species  had  been  distin- 
guished by  Lister,  although  not  by  any  specific  name. 
At  least  30  species  have  been  made  by  Continental  au- 
thors out  of  some  of  its  coimtless  varieties. 

4  > 

4.  L.  auricula'bia  *,  Linne. 

Helix  aurtculariOf  Linn.  Syst  Nat.  ed.  xii.  p.  1249.    Idtimaus  auricula- 
riuSj  F.  &  H.  iv.  p.  169,  pL  czi^i.  f.  1. 

Boot  dull  greenish-brown  or  yellow,  mottled  with  black, 
and  covered  with  very  small  bright-yellow  or  milk-white,  and 
black  specks :  tentacles  broad,  flat  and  conic,  diverging  as  in 
the  last  species :  eyes  smaU  and  indistinct :  fDot  bordered  with 
yellow,  prominent  and  obtusely  rounded  in  front,  keeled  and 
rounded  behind. 

Shell  obliquely  globose-oval,  thin,  glossy,  semitransparent, 
yellowish-homcolour,  deeply  but  irregularly  striate  by  the 
lines  of  growth,  with  very  much  finer  and  closer  intermediate 
striae,  which  are  arranged  in  rows,  and  regularly  but  indi- 
stinctly ridged  in  a  spiral  direction :  ^pidernUs  thin :  whorh 

*  Ear-shaped. 
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4-0,  very  much  swollen  and  expanded  in  front,  the  last  occu- 
pying at  least  five-sixths  of  the  shell :  spire  oblique,  exceed- 
ingly small;  but  produced  and  ending  in  a  sharp  point :  suture 
very  deep :  mouth  extremely  large,  roundish  oval,  a  little  con- 
tracted and  nearly  truncate  on  the  inner  side  both  by  the 
penultimate  whorl  and  the  oolumellar  fold :  outer  Up  thin,  con- 
siderably reflected :  inner  lip  slightly  thickened  on  the  colu- 
mella and  forming  behind  it  a  slight  umbilical  cleft:  fold 
prominent^  strongly  carved  and  sharp.     L.  1*125.   B.  0*825. 

Yar.  1.  acuta.  Body  of  a  greyish  colour  and  closely  covered 
with  black  spots.  Shell  smaller  than  the  typical  form,  more 
oblong,  and  having  the  last  whorl  and  mouth  proportionably 
narrower.  Limneus  acutus,  Jeffi*.  in  linn.  Tr.  xvi.  p.  373.  Lim- 
ncBus  auricularius,  var.^  F.  &  H.  iv.  p.  171,  pi.  cxxiii.  f.  2. 

Var.  2.  alhida.  Shell  smaller  and  thinner,  white,  with  a 
shorter  spire  and  less  distinct  stnsD.     L.  0*675.  B.  0*55. 

Habitat:  Lakes^  marshes^  slow  rivers,  canals,  deep 
ditches  and  large  ponds  in  most  parts  of  Great  Britain ; 
bat  it  is  local,  and  does  not  satisfactorily  appear  to  have 
been  found  in  Scotland.  Yar.  1.  Marshes  on  the  sea- 
coast  of  Olamorganshire ;  Church  Stretton,  Salop ;  Kent; 
Co.  Tyrone  (J.  G.  J.) :  Yoxford,  Suflfolk  (Barlee).  This 
variety  is  intermediate  between  L.  peregra  and  the  pre- 
sent species ;  but  being  found  only  with  the  former  spe- 
cies, I  am  inclined  to  think  it  belongs  to  L.  auricularia, 
A  monstrosity  of  this  form  in  my  collection  has  a  second 
or  inner  mouth  formed  by  a  plate  on  the  columellar 
side.  Yar.  2.  Bath  (Clark) ;  Blenheim  lake  (Mrs.  Richard 
Smith).  The  variety  acuta  is  one  of  our  upper  tertiary 
fossils.    This  species  ranges  from  Siberia  to  Portugal.^ 

Its  habits  are  inactive ;  and  when  it  crawls,  only  the 
front  edge  of  its  mantle  and  the  tentacles  are  perceptible. 
It  occasionally  may  be  seen  floating  on  the  surface  of 
the  water.  It  is  apt  to  be  infested,  as  well  as  its  con- 
geners, by  an  annelid  allied  to  the^aw  vermicularis  of 
Miiller,  which  usually  takes  up  its  abode  Vetween  the 
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neck  and  mantle  and  over  the  tentacles  of  the  mollnaki 
incessantly  vibrating^  and  apparently  not  parasitic  but 
feeding  on  animalcules.  Possibly,  however,  these  worms 
may  have  the  same  truly  parasitic  propensities  which  are 
attributed  to  the  Nereid,  that  often  takes  up  its  abode 
with  the  Hermit-crab  in  the  same  empty  shell,  and  of 
which  my  friend  Mr.  Spence  Bate  has  given  in  the '  Zoo- 
logist '  (1859,  p.  6687)  an  amusing  accoimt,  as  follows : 
— "  The  soft  and  serpent-like  Annelide  smells  the  repast 
that  the  master  of  the  house  is  enjoying,  and,  like  a  wily 
guest,  takes  care  to  be  present  at  the  meal,  even  though 
unbidden.  See !  beneath  the  Crab  the  beautiiul  head 
glides  out.  While  the  self-confident  owner  is  devouring 
one  piece,  and  in  his  full  enjoyment  looking  round  and, 
perhaps,  admiring  the  submarine  scenery,  the  worm  at- 
tacks  that  which  is  in  the  other  hand,  and  by  little  and 
little  the  Crab  feels  it  going,  and  makes  an  effort  to  stop 
it  on  the  way ;  but  it  evidently  can  be  seen,  by  his  man- 
ner, that  he  cannot  believe  that  any  one  would  be  so 
rude  as  to  steal  his  dinner  out  of  his  very  mouth,  and 
does  not  think  much  about  the  undevoured  food,  but 
which,  nevertheless,  is  slowly,  gradually  and  surely  taken 
away.'' 

Drapamaud  noticed,  besides  the  parasitic  worms,  four 
long  and  very  minute  filaments  or  tubes,  which  he 
thought  were  auxiliary  organs  of  respiration ;  but  sub- 
sequent naturalists  have  not  confirmed  this  discovery. 
Muller  states  that  he  kept  a  specimen  of  L.  auricularia 
alive  from  June  to  October  in  the  clearest  water,  which 
was  never  renewed,  and  that  it  appeared  to  have  no 
other  nourishment  than  Cryptogamia  or  Confervoid 
spores. 

This  species  chiefly  differs  from  some  of  the  varieties 
of  the  last,  with  which  it  is  connected  by  the  form  aaUa^ 
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in  the  shell  being  much  more  swollen^  and  having  the 
last  whorl  and  mouth  excessively  large  in  proportion 
and  the  spire  consequently  smaller.  The  rows  of  very 
minute  longitudinal  striae  may  also  be  regarded  as  an- 
other test  of  distinction«  Young  shells  are  more  slender 
than  those  of  L.  peregra.  The  present  species  was  first 
described  by  Lister. 

5.  L.  stagna'lis*,  Linn^. 

BbUx  tiafffuUu,  linn.  Syst  Nat.  ed.  zii.  p.  1249.     lAmnaua  stagnalis, 
F.  &  H.  ir.  p.  174,  pL  cmr.  f.  4,  5. 

BoDT  &wn-oolour  or  yellowish-grey  with  a  reddish  tint, 
covered  with  very  small  brown  and  milk-white  specks  :  ttr^ 
tacUs  rather  long  and  pointed :  foot  having  a  narrow  edge  of 
yellow,  very  broad  at  its  sides,  swollen  and  keeled  behind. 

Shell  elongated,  of  a  moderate  thickness,  semitransparent, 
yeUowish-homcolonr  or  greyish-white  with  sometimes  a 
slight  tinge  of  red,  irregularly  striate  by  the  lines  of  growth, 
with  extremely  fine  and  dose-set  interstitial  striae,  which  are 
curved  and  arranged  in  rows,  and  regolarly  but  indistinctly 
ridged  in  a  spiral  direction,  so  as  to  form,  by  intersecting  the 
longitadinal  strise,  quadrangular  flEUsets,  resembling  those  of 
cat  glass:  epidermis  thin:  whorls  7-8,  rather  convex  and 
bulging  out  in  the  middle,  the  last  occupying  nearly  three- 
fonrths  of  the  shell :  spire  oblique,  much  produced  and  taper- 
ing to  a  fine  point :  suture  moderately  deep,  margined  above 
by  a  narrow  white  line,  which  is  formed  by  the  upper  edge  of 
the  preceding  whorl :  motUh  oval,  interrupted  on  its  inner  side 
by  the  periphery  of  the  penultimate  whorl  and  the  columellar 
fold:  ouUr  lip  rather  tliin  and  slighdy  reflected:  inner  lip 
spread  on  the  columella  and  thickened  in  adult  specimens : 
fold  prominent  and  very  strongly  carved.     L.  2.  B.  1. 

Yar.  l.fragUis.  8hell  smaller,  more  slender  and  tapering. 
ffeUxfragilis,  linn.  Fn.  Suec.  2187 ;  Mont.  Test.  Brit.  p.  369, 
tab.  16.  f.  7. 

Yar.  2.  cHhida.  Shell  of  the  last-mentioned  form,  but  of  a 
white  colour. 

*  Inhabiting  ponds. 
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Yar.  3.  lahuxta.  Shell  dwarfed  and  more  solid,  witii  the 
outer  lip  much  reflected  and  thickened.   L.  0*9.  B.  0-55. 

Yar.  4.  tinistroraa.    Spire  reversed. 

Habitat  :  Slow  rivers^  marshes,  and  standing  wat^ 
throughout  the  kingdom ;  but  it  is  more  local  than  />. 
peregra.  Var.  1.  Kennet  and  Avon  Junction  Canal, 
Wilts  (Montagu) ;  Surrey  and  Croydon  Canal  (Leach) ; 
B.  Cam  at  Cambridge  (Granger) ;  Orand  Canal,  Dublin 
(Warren).  This  variety  is  the  Stagnicola  elegans  of 
Leach.  Yar.  2.  From  the  last-mentioned  locality.  Yar.  8. 
Lough  Neagh,  L^land  (Moggridge).  Yar.  4.  Kenn  Moor, 
Somerset  (Norman).  This  species  is  one  of  our  upper 
tertiary  fossils.    It  ranges  from  Siberia  to  Naples. 

This  mollusk  is  sluggish,  but  fond  of  floating.  Before 
descending  to  the  bottom  it  withdraws  its  body  into  the 
shell,  and  in  so  doing  disengages  the  air  from  its  pouch, 
which  escapes  with  a  perceptible  noise.  The  shell  is 
remarkably  handsome ;  but  it  is  often  disfigured  by  a 
coating  of  vegetable  or  calcareous  matter.  Th6  outer 
lip  sometimes  becomes  thickened  in  consequence  of  a 
temporary  cessation  of  growth ;  and  in  such  cases  vari- 
cose marks  are  observable  on  the  spire  at  intervals. 
Young  shells  are  extremely  slender,  and  the  mouth  is 
not  expanded  as  in  adult  specimens.  In  this  state  they 
somewhat  resemble  L.  glabra  in  form,  and  might  be 
mistaken  for  a  new  species.  MiiUer  tried  the  experi- 
ment of  cutting  off  the  heads  of  some  of  this  kind  of 
mollusk  to  see  if  they  would  be  reproduced ;  but  he  teUs 
us  that  the  poor  animals  did  not  long  survive  the  opera- 
tion. Menke  supposed  that  the  shell  of  this  species  was 
the  helmet  of  the  Frogs  in  Homer's  '  Batrachomyo- 
machia ';  but,  in  opposition  to  this  ingenious  idea,  it  may 
be  remarked  that  the  L,  atagnalis  does  not  appear  to 
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have  ever  existed  in  Greece.  From  the  description  of 
the  armonr  of  the  Frogs,  it  does  not  appear  that  any 
species  in  particular  was  intended  : — 


'  Form'd  of  the  raried  shells  the  waters  yield. 
Their  glossy  helmets  glisten'd  o'er  the  field." 


It  is  not  likely  that  Homer  was  a  conchologist,  or  distin- 
guished one  shell  from  another  for  poetical  purposes. 
The  kind  of  shell  in  question  must  have  made  cumber- 
some helmets  for  the  valiant  Frogs. 

L.  gtoffnaUs  is  a  lai^  and  favourite  object  for  the 
aquariimi ;  and  Mr.  Lloyd  has  recorded  in  the  'Zoologist^ 
some  interesting  observations  as  to  the  mode  of  its 
respiration. 

The  shell  is  so  much  larger  and  longer  than  that  of 
any  other  Lknnaa,  that  it  is  unnecessary  to  make  any 
further  comparison  between  them. 


C.  Spire  of  the  shell  much  produced,  and  whorls  gradually 

enlarging. 

6.  L.  palus'tris*,  Miiller. 

Buceinum  paluaire,  MiilL  Verm.  Hist.  pt.  ii.  p.  131.    LimruBus  palusMSf 
F.  &  H  IT.  p.  180»  pL  czzir.  £.2. 

Body  dark  grey,  with  a  tinge  of  violet-brown,  covered  with 
fine  black  and  yellowish- white  specks :  ientctcUs  conic,  curved 
and  pointed :  eyes  placed  on  small  tubercles :  foot  oblong, 
troncate  and  slightly  notched  in  front,  narrowing  behind  and 
ending  in  a  blunt  tail. 

Shell  oblong,  rather  solid,  of  a  somewhat  duU  hue,yellowiBh- 
brown  with  sometimes  a  violet  tint,  sculptured  as  in  2/.  stag- 
nalis,  but  the  spiral  ridges  are  generally  more  prominent  and 
numerous :  epidermu  rather  thin :  whorls  6-7,  rounded  and 
moderately  convex,  the  last  occupyiog  about  two-thirds  of  the 
shell :  spire  produced  and  tapering  to  a  somewhat  fine  point : 
suture  rather  deep,  often  margined  above  by  a  narrow  white 

*  Inhabitiiig  bogs. 
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line,  which  is  caused  by  the  appearance  throngh  the  shell  of 
the  upper  edge  of  the  preceding  whorl :  mouth  obliquely  oyal, 
but  contracted  on  the  inner  or  columellar  side :  out^r  Up  rather 
thick,  scarcely  reflected,  but  expanded  below :  inner  Up  spread 
on  the  columella :  fold  extremely  prominent  and  sharp.  L.  1. 
B.  0-4. 

Yar.  1.  Corvus,  Shell  much  larger  and  more  swollen,  of  a 
purpHsh-brown  colour.  L.  1*35.  B.  0*65.  ffelix  ConmSy 
Gmel.  Syst.  Nat.  p.  3665. 

Yar.  2.  elongata.    Spire  elongated. 

Yar.  3.  Hncta,  Shell  shorter  and  broader,  light  brown 
with  a  purplish  mouth.  Limneus  tinctiu,  Jeffir.  in  linn.  Tr. 
xvi.  p.  378. 

Yar.  4.  eoniea.  Shell  conic,  greyish-white,  with  a  deep 
suture  and  an  umbilical  defb.     L.  0*5.    B.  0*25. 

Yar.  5.  roseo-lahiata.  Mouth  of  the  shell  furnished  inside 
with  a  rose-coloured  or  white  rib. 

Yar.  6.  decoUata,    Spire  truncate. 

Habitat  :  Marshes^  ditches,  and  shallow  pools  every- 
where from  Aberdeenshire  to  the  Channel  Isles.  Yar.  1. 
Suffolk  (Barlee).  Var.  2.  Falmouth  (J.  G.  J.).  Var.  3. 
Swansea  and  Dorsetshire  (J.  O.  J.) ;  Anglesea  (Gibbe). 
This  last  variety  resembles  a  Bulinms  in  form.  Yar.  4. 
Banks  of  the  Thames  from  Hammersmith  to  YToolwich 
(J.  G.  J.) ;  Cork  (Humphreys) .  This  is  a  peculiar  variety; 
but  as  it  is  connected  with  the  typical  form  by  the  variety 
tincta,  and  it  is  not  found  in  company  with  any  other 
form,  I  do  not  consider  it  to  be  specifically  distinct.  Some 
specimens  have  a  longer  spire  and  resemble /ir.  truncatuia. 
Yar.  5.  Belfast  (Thompson);  Cork  (Humphreys).  Yar. 6. 
Preston  (Gilbertson) ;  Guernsey  (Lukis) ;  Ballinahinch, 
Co.  Gal  way  (J.  G.  J.).  This  species  is  also  one  of  our 
upper  tertiary  fossils.  Abroad  it  ranges  from  Siberia  to 
Algeria  and  Sicily. 

It  has  the  character  of  being  a  slow,  irritable,  and  very 
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greedy  animal — none  of  whidi  are  amiable  qualities  in 
our  own  species  !  Owing  to  the  nature  of  its  habitat, 
the  shell  is  apt  to  have  a  coat  of  hardened  mud.  The 
whorls  are  sometimes  more  or  less  distorted  or  scalari- 
form.  Drapamaud  says  that  the  animal  has  only  two 
aeriferous  tubes,  instead  of  four  as  in  £.  auricularia ;  but 
this  remarkable  and  anomalous  organization  does  not 
appear  to  have  been  observed  by  other  naturalists. 

This  species  differs  from  all  the  preceding  in  the  shell 
being  thicker  and  the  whorls  much  more  narrow.  It 
was  first  (and  well)  described  by  Lister. 

Mr.  Bean  was  kind  enough  to  give  me  specimens  of 
L.  cornea  (a  native  of  the  North-American  lakes)  which 
his  son  was  sud  to  have  collected  in  the  West  of  Ireland. 
It  is  allied  to  the  present  species,  through  the  variety 
tincta ;  but  I  suspect  there  must  have  been  some  mistake 
as  to  the  alleged  Irish  locality. 

7.  L.  trunca'tula*,  Miiller. 

Bmcdnmm  truneatulum.  Mull.  Verm.  Hi8t.pt.ii  p.  130.    Linmans  trun- 
oatuUis,  F.  &  H.  ir.  p.  177,  pL  cmv.  f.  3. 

BosT  dark  brown  or  grej,  of  a  lighter  colour  on  the  lower 
side,  covered  with  fine  black  specks :  tentacles  short,  but  slender, 
rounded  at  their  tips :  eyes  nearly  sessile :  foot  rather  short, 
marked  with  milk-white  spots,  which  are  scattered  and  larger 
than  the  black  specks,  nearly  tmncate  in  front,  gradu^y 
narrowing  and  abruptly  rounded  behind. 

Shell  oblong-conic,  turreted,  rather  solid  for  its  size, 
gloBsy,  yellowish-brown  or  homcolour ;  sculpture  the  same  as 
in  the  two  last  species :  epidermis  thin :  whorls  6^^  rounded 
and  convex,  but  compressed  in  the  middle,  so  as  to  make  the 
top  of  each  appear  somewhat  truncate ;  the  last  whorl  occu- 
pying about  three-fifths  of  the  shell :  spire  abruptly  tapering 
to  a  rather  fine  point :  suture  extremely  deep :  mouth  oval, 
scarcely  contracted  on  the  inner  side :  outer  lip  sharp  :  inner 
Up  oontinuous  with  it  and  reflected  on  the  columella,  behind 

*  Slightly  truncate. 
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which  is  a  distinct  nmhilical  chink:  fold  rather  slight  but 
thick.    L.  0-4.    B.  0-2. 

Yar.  1.  major.  Shell  lai^r :  whorU  mote  swollen  and  the 
last  considerably  exceeding  tiie  usual  proportion  of  size. 

Yar.  2.  elegans.  Shell  much  larger,  more  solid  and  slender, 
greyish-white,  marked  with  coarse  spiral  ridges :  spire  much 
produced :  suture  oblique :  ouier  lip  thickened.  L.  0*6.  B. 
0-225. 

Yar.  3.  minor.  Shell  much  smaller,  thinner  and  semi* 
transparent,  dark  homcolour,  marked  with  stronger  and  closer 
longitudinal  strisB.     L.  0-285.    B.  0-165. 

Yar.  4.  alhida. .  Shell  smaller,  milk-white. 

Yar.  5.  scatarifiyrmis.  Shell  smaller :  whorls  nearly  dis- 
united. 

Yar.  6.  microstoma.  Shell  smaller  and  narrower :  whorls 
more  swollen :  mouth  contracted. 

Habitat  :  Banks  of  slow  and  muddy  rivers  and 
streams,  marshes,  ditches,  grassy  pools,  waterfalls,  and 
moist  places  everywhere  from  the  northernmost  point  of 
Zetland  to  Jersey.  Yar.  1 .  Penzance  (Millet  and  Barlee) ; 
Newton  Nottage,  Glamorganshire  (J.  G.  J.).  Yar.  2. 
Hants  (Mus.  Loscombe).  Yar.  3.  Mountainous  tracts 
and  sea-side  marshes.  Yar.  4.  Battersea  (J.  G.  J.) : 
Crymlin  Burrows,  Swansea,  (Moggridge).  Yar.  5.  War- 
minster (J.  G.  J.).  Yar.  6.  Southampton  (J.  G.  J.. 
Besides  these  varieties,  my  cabinet  contains  specimens 
in  which  the  spire  is  more  produced,  or  shorter  with 
the  whorls  partly  intorted,  and  some  have  interrupted 
spiral  bands  of  white  lines.  This  species  occurs  in  our 
upper  tertiary  beds.  Its  foreign  distribution  extends 
from  Siberia  to  Algeria  and  Sicily;  and,  according  to 
Captain  Hutton,  it  is  a  native  of  Afghanistan. 

This  abundant  but  pretty  little  moUusk  is  nearly 
ainphibious,  being  more  frequently  met  with  out  of  the 
water  than  in  it.     It  is  also  found  in  very  elevated  spots. 
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Moquin-Tandon  states  that  he  had  observed  it  in  the 
Pyrenees  at  a  height  of  1200  metres  (nearly  4000  feet) ; 
and  instances  of  its  occnrring  at  a  tolerable  elevation  in 
this  country  might  doubtless  be  also  given^  as  I  have 
found  it  living  at  the  sides  of  all  our  mountain  tarns, 
but  no  other  animal  in  company  with  it.  It  deposits  its 
spawn  on  the  mud,  which  is  its  usual  habitat,  and  not, 
like  its  congeners,  on  the  stalks  and  undemeadi  the  leaves 
of  water-plants. 

The  form  of  its  shell  somewhat  resembles  that  of  £. 
peregrGy  var.  maritima ;  but  its  minute  size  and  turricu- 
lated  spire  will  serve  to  distinguish  the  present  from 
any  other  species.  This  is  the  Limnetu  minuius  of  Dra- 
pamaud  and  Helix  fossaria  of  Montagu.  The  name  it 
now  bears  seems  to  have  been  derived,  not  from  the 
truncature  or  decollation  of  the  spire,  but  from  the 
truncate  or  turreted  form  of  the  whorls. 


8.  L.  gla'bra*,  Miiller. 

Buccinum  plairum,  MiilL  Verm.  Hist  pt  iL  p.  135.    Limnaua  glaber, 
F.  &  H.  ir.  p.  178,  pL  czxiy.  f.  1. 

BoPT  dusky-grey  with  a  tinge  of  slate-colour,  covered  with 
minute,  but  distinct,  black  specks :  Untades  rather  long :  eyes 
placed  on  prominent  tubercles :  foot  truncate  in  front,  from 
which  it  spreads  a  little  towards  the  rear,  ending  in  a  thick 
and  narrow  tail. 

Shell  cylindrical,  rather  thin  and  glossy,  greyish-hom- 
colour  or  brownish,  sculptured  as  in  the  three  preceding  species : 
epidermis  very  thin :  whorls  7-8,  rounded  but  not  very  convex, 
the  last  occupying  not  much  more  than  half  the  shell :  spire 
produced  and  ending  in  a  somewhat  blunt  point :  suture  slight, 
but  distinct,  margined  as  in  the  two  foregoing  species :  nunUk 
pear-shaped,  contracted  above  at  an  acute  angle,  and  furnished 
inside  with  a  thick  broad  white  rib,  which  is  placed  at  a  little 
distance  from  the  opening :  outer  lip  thin,  scarcely  reflected : 

*  Smooth. 
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inner  Up  rather  thick :  fold  somewhat  piominent  and  sharp. 
L.  0-6.    B.  0-2. 

Var.  eUmgata.  Spire  more  prodnced,  so  as  to  alter  the 
relative  proportionB  of  length  and  hreadth. 

Habitat  :  Ditches  and  shallow  pools^  bnt  sparingly 
distributed  in  this  country.  It  appears,  however,  to  have 
been  found  in  the  following  counties  and  places, — ^vix. 
Northumberland,  Durham,  York,  Salop,  Norfolk,  Suffolk, 
Essex,  Oxon,  Wilts,  Dorset,  Cornwall,  Guernsey,  Jersey, 
Cork  and  Belfast.  Although  local,  it  is  plentiful  where 
it  occurs.  It  ranges  from  Scandinavia  to  France  as  far 
south  as  the  lower  Pyrenees. 

It  is  an  exceedingly  dluggish  and  timid  mollusk,  but 
ventures  occasionally  on  a  very  short  floating  excursion. 
It  often  retires  considerably  within  its  shell,  when  it 
forms  the  inside  lip  or  rib.  The  repetition  at  intervals  of 
this  lip,  which  is  seen  through  the  semitransparent  shell, 
gives  the  latter  a  varicose  appearance.  The  shell  is  also 
liable  to  lose  its  first  or  apical  whorls,  and  consequently 
to  become  decollated. 

This  species  is  the  Btdimtis  leucoatoma  of  Poiret,  HeUx 
octanfracta  of  Montagu,  and  Limneus  eUmgtUus  of  Dra- 
pamaud. 

Genus  IV.  AN'CYLUS*,  Geofiroy. 
PI.  IV.  f.  11,  12,  13,  14. 

BoDT  oval,  conic,  slightly  twisted  behind :  head  veiy  large : 
teinia4ile9  short,  nearly  cylindrical  but  thicker  at  their  base : 
foot  oval,  or  oblong,  obtusely  rounded  in  front  and  behind, 
closely  attached  to  the  upper  part  of  the  body :  rt^pinUory 
pouch  or  sac  forming  a  short  tube. 

Shell  hood-shaped,  with  an  incomplete  or  rudimentary  spire, 
which  is  in  some  species  dextral  and  in  others  sinistral. 

*  Hooked. 


ANCYLUS.  110 

This  is  in  some  respects  an  anomalous  genns^  although 
undoubtedly  related  to  LimfUBa.  Menke  and  other  con- 
chologists  haye  proposed  to  separate  it  from  the  lAmfUBtdtB 
and  to  make  it  a  distinct  family  by  itself.  The  resem- 
blance of  its  shell  to  the  marine  Limpet^  or  Patella,  has 
caused  this  to  receive  the  not  inappropriate  name  of  the 
"  fireshwater  limpet/' — showing  that  the  sea  and  land 
have  their  respective  representatives  or  analogues  in  the 
system  of  Nature.  It  was  for  a  long  time  supposed^ 
even  by  the  great  Cuvier^  that  the  Ancyli  were  branchi- 
feroufi ;  but  it  has  now  been  satisfiEU^rily  ascertained^ 
by  the  careful  investigations  of  Mr.  Berkeley  and  other 
able  physiologists^  that  they  are  truly  pulmoniferous^ 
although  they  are  also  capable  (like  other  aquatic  Pul- 
monobranchs)  of  extracting  air  from  the  water  for  the 
purpose  of  respiration.  They  inhabit  both  rapid  and  still 
waters^  attached  to  stones  and  the  leaves  of  plants.  They 
are  not  inactive  in  their  habits,  but  have  never  been 
observed  in  a  floating  position.  One  of  our  native  species 
{A.  fluviaiilis)  is  nearly  as  amphibious  as  the  Limfuea 
peregra  and  L.  truncatula ;  and  it  may  often  be  seen  on 
rocks  at  the  side  of  waterfalls,  having  no  other  moisture 
than  the  spray  which  occasionally  falls  on  it.  When  it 
crawls,  only  the  tips  of  its  tentacles,  and  sometimes  the 
front  edge  of  its  mantle,  are  visible.  The  only  two 
British  species  of  Ancylus  are  apt  to  be  infested  with  a 
number  of  quasi-parasitic  worms,  as  is  also  the  case  with 
many  kinds  of  Limruea.  The  food  of  the  Ancyli  consists 
of  freshwater  Algae  or  Confervae,  as  well  as  of  decayed 
vegetable  matter.  They  are  said  also  to  eat  or  swallow 
a  certain  quantity  of  very  fine  gravel  or  sand,  apparently 
to  assist  thdr  digestion,  which  is  very  slow.  They  can 
live  a  long  time  without  any  nourishment. 
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A.  Body  sinistral.     Shell  dextral. 
1.  Ancylus  pluvia'tilis*,  Miiller. 

Ancvlua  ftuviatilis,  MiilL  Verm.  Hist,  pt  ii.  p.  201 ;  F.  &  H.  iy.  p.  186, 
pi.  ozzii  f .  4. 

Body  slate-colour  or  dark  grey,  with  fine  hlack  specb: 
tentacles  somewhat  triangular  at  the  base,  becoming  lender 
towards  their  tips,  which  are  blunt :  eyes  not  very  prominent, 
but  distinct :  foot  oval,  nearly  equal  in  circumference  to  the 
mouth  of  the  shell. 

Shell  semi-oval,  incurved  towards  the  front  like  a  helmet 
of  the  ancients,  rather  thin,  not  glossy,  yellowish-grey  or  horn- 
colour,  strongly  and  regularly  striate  longitudinally  in  a  radi- 
ating direction  firom  the  crown  to  the  margin  or  outer  edge  of 
the  mouth  (some  of  the  striaB  often  forming  remote  ridges)  and 
very  finely  striate  transversely  or  in  the  line  of  growth :  anterior 
margin  somewhat  narrower  than  the  other :  epidermis  rather 
thin :  spire  forming  the  beak  and  being  equal  to  about  half  a 
whorl,  with  a  compressed  and  blunt  top,  which  turns  a  Uttle 
to  the  right,  bending  down  towards  and  nearly  reaching  the 
posterior  margin :  mouth  oval :  otUer  Up  membranous,  slightly 
reflected.     L.  0-3.     B.  0-233. 

Yar.  1.  Capuhides,  Shell  laiger  and  higher,  with  the  beak 
not  placed  so  near  the  posterior  margin.  L.  0*415.  B.  0*3. 
A.  Capuhides,  (Jan)  Porro,  Mai.  Com.  p.  87,  pi.  1.  f.  7. 

Var.  2.  gihhosa.  Shell  smaller,  more  swollen,  with  the 
beak  reaching  or  overhanging  the  posterior  margin.  A.  gib- 
hosus,  Bourguignat  in  Joum.  de  Conch,  iii.  (1853)  p.  186. 

Yar.  3.  aUnda,     Shell  milk-white  and  more  finely  striated. 

Habitat  :  Abundantly  on  stones  and  rocks  in  shallow 
rivers  and  streams  everywhere  from  Aberdeenshire  to 
the  Channel  Isles.  I  once  found  it  of  a  dwarf  sise  on 
the  leaves  of  the  white  water-Uly  in  a  stagnant  pond 
near  Swansea^  into  which  no  stream  had  flowed  within 
the  memory  of  man^  living  in  company  with  A,  lacustris, 
and  coated  with  a  confervoid  growth.    Yar.  1.  R.  Corfe^ 

*  Inhabiting  riTers. 


r>xu^ri 


y^-a.^c 


^y^ 


JSL 


^^ 


ANCYLU8.  121 

Donet :  Yery  rare  (J.  G.  J.).  Var.  2.  Sark ;  Osmington 
millsy  near  Ringstead^  Dorset ;  Dunboy^  near  Bearhaven, 
Co.  Cork  (J.  6.  J.).  This  last  variety  is  the  A.  deper- 
dihu  of  Ziegler  and  Dupuy  j  but  (according  to  Bonr- 
gnignat)  not  of  Desmarest,  who  first  nsed  that  name 
for  another  species.  Intermediate  forms  in  respect  of 
the  position  of  the  beak  incline  me  to  consider  this  only 
a  variety.  Var.  3.  Wokey  hole,  near  Wells  (Beevor) ; 
Scarborough  (Bean);  near  Torquay  (Norman);  Arish 
mill,  near  Lulworth,  Dorset  (J.  O.  J.)«  Specimens 
from  different  places  vary  in  colour  from  white  to  dark- 
bamcolour  or  reddish-brown.  This  species  is  also  one 
of  our  upper  tertiary  fossils.  Abroad  it  ranges  from 
Finland  to  Algeria  and  Sicily ;  and  the  Rev.  B.  T.  Lowe 
has  included  it  in  his  list  of  Madeiran  land-shells. 

M.  Bouchard-Chantereaux  published,  nearly  thirty 
years  ago,  an  extremely  interesting  account  of  the  em- 
biyogeny  of  A.  fluviatilis,  illustrated  by  a  plate  showing 
the  successive  development  of  the  spawn  into  the  fry. 
He  says,  each  individual  lays,  in  the  course  of  the  breed- 
ing-season, about  80  eggs,  which  are  enclosed  in  frt>m 
7  to  10  capsules  and  arrive  at  maturity  in  frt>m  twenty- 
fonr  to  twenty-seven  days,  according  to  the  temperature. 
The  animal  seems  to  be  more  fond  of  FoniinaHs  antipy- 
retka  than  of  any  other  plant. 

Many  species  have  been  carved  out  of  this  variable 
land  by  Continental  authors.  In  very  young  shells  may 
be  detected  faint  traces  of  a  more  complete  spire,  which 
is  intorted  so  as  to  cause  a  concavity  in  the  beak,  called 
by  M.  Bourguignat  the  ''depression  apicale.''  This 
species  was  first  made  known  by  Lister,  and  described 
by  him  under  the  name  of  Patella  fluviaiilU,  but  ac- 
companied by  other  epithets.  It  has  by  some  authors 
been  considered  to  be  the  Patella  lacmtris  of  Linn^ ; 
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BcKset:  TeryTue(J.G'.  J.J-  Var.2.  Sark;  Onmngton 
miUs,  near  BiugHtead,  Dorset ;  I>aDboyj  oesr  Bearhaven, 
Co.  Cork  (J.  G.  J.)-  TIiiB  J""*  variety  ia  the  A.  deper- 
&w  of  Zie^er  and  Dupay ;  but  (accordiiig  to  Boor- 
jsignat)  not  of  Desmarest,  vho  first  wed  that  name 
bi  another  species.    Intermediiite  forms  in  respect  of 
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but  I  will  defer  my  remarks  as  to  this  name  until  I  haTe 
to  treat  of  the  next  species. 

B.  Bodj  dextral.     Shell  sinistral. 
2.  A.  lacus'tris  ^,  Linn^. 

Pa^«//;a/aciM^^, Linn. SysL Nat ed.  z.L  p.783.    A.  ohhngtu^'B.  kTLif. 
p.  188,  pL  CTxi'i.  f.  5. 

Body  yeUowish-grey  with  a  greenish  tinge,  coTeredvith 
minute  and  indistinct  dark  specks :  tentacles  thick,  pointed  st 
the  tips :  eyes  as  in  the  last  species :  foot  truncate  in  front  asd 
yery  round  behind,  having  a  few  yellow  specks  interspersed 
among  the  black  ones, 

Skell  oblong,  obliquely  twisted  to  the  left,  thin,  glos^ 
greyish-homcolour,  very  finely  but  indistinctly  striate  as  in 
^.j'^ut/ia^t'Zis,  but  without  the  intermediate  ridges:  antmw 
margin  very  Httle  narrower  than  the  other :  epidermis  thick : 
heak  sharp  and  ridge-like,  turning  obliquely  to  the  left,  but 
placed  dose  to  the  margin :  m4>uth  oblong :  owtA^  Up  membra- 
nous, reflected.    L.  0-25.    B.  O'l. 

Var.  1.  compressa.  Shell  rather  larger,  and  considerably 
broader  and  flatter,  than  usual.  ^ 

Yar.  2.  albida.  Shell  milk-white,  with  a  light-grey  epi- 
dermis. 

Habitat  :  On  the  under  side  of  the  leaves  of  water-IiUes 
and  other  aquatic  plants,  as  well  as  on  fallen  leaves  of 
trees,  in  slow  rivers,  lakes,  canals,  marshes,  and  ponds 
throughout  the  greater  part  of  the  kingdom  as  far  n<»ih 
as  Aberdeenshire.  It  is,  however,  a  local  species. 
Var.  1.  Dunstall,  Staflfordshire  (J.  G.  J.).  Var.  2. 
Grand  Canal,  Dublin  (Warren).  It  is  also  one  of  our 
upper  tertiary  fossils.  Its  foreign  distribution  is  the 
same  as  that  of  the  last  species. 

MiiUer  states  that  this  is  not  only  a  freshwater  but  a 
marine  shell,  having  taken  it  alive  and  adhering  to  marine 

*  Inhabiting  lakes. 
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spedes  of  Conferva^  in  the  Baltic  Sea.  According  to 
Mr.  Whiteaves,  it  hibernates  between  the  sheathing 
leaves  of  Sparganium  ramosum. 

This  species  is  easily  recognizable  from  A.  fiwnatilis 
by  its  different  habitat  and  the  oblong  shape  of  its  shell, 
as  well  as  by  the  form  of  the  beak,  which  is  twisted 
decidedly  to  the  left,  instead  of  being  (as  in  the  other 
species)  neariy  central  or  inclined  to  the  right. 

It  has  been  called  by  some  authors  A.  oblongus,  being 
the  specific  name  given  to  it  by  Lightfoot  under  the  im- 
pression that  this  was  not  the  Patella  lacustris  of  Linn£. 
There  can,  however,  be  scarcely  any  doubt  that  Linn^ 
meant  this  species,  and  not  A,  fluviatUia,  because  in  his 
'  Fauna  Suecica '  he  mentions  its  being  rather  common 
in  lakes  and  attached  to  the  submerged  leaves  of  aquatic 
plants,  especially  of  Straiiotes.  His  description  of  the 
shell  is  applicable  to  either  species. 

Nearly  half  a  century  ago,  a  curious  instance  of  false 
analogy  occurred  with  respect  to  an  organism  which 
Drapamaud  described  and  figured  (in  his  admirable 
History  of  the  Land  and  Freshwater  Mollusca  of  France) 
as  '* Ancyhu  spina-rosa"  from  specimens  sent  him  by 
F&nssac.  These  specimens  were  afterwards  discovered 
not  to  be  testaceous;  and  many  conjectures  were  from 
time  to  time  made  as  to  their  nature.  It  was  supposed 
by  some  that  they  were  parts  of  a  small  pod  or  capsule, 
hy  others  that  they  were  the  bracts  of  a  flower-stalk,  and 
by  not  a  few  naturalists  that  they  wore  scales  of  a  fish. 
The  puzzle,  however,  was  at  last  solved  by  the  discovery 
that  these  nondescripts  were  the  valves  of  a  Cypris,  and 
therefore  belonged  to  the  Crustacea. 
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The  Slugs  and  Land-Snails,  which  (as  I  before  obsenred) 
constitute  about  three-fourths  of  the  British  Pulmono- 
branch  MoUusca,  may  be  conveniently  diyided  into  two 
sections.  The  first  section  agrees  in  all  essential  particu- 
lars, except  that  of  having  retractile  (instead  of  contrac- 
tile) tentacles,  with  the  aquatic  family  oilAmfueidiBy'whictL 
have  been  above  described.  The  second  corresponds  with 
the  Pectinibranch  MoUusca  in  having  separate  sexes, 
their  eyes  at  the  base  of  the  tentacles,  and  univalve  spiral 
shells  which  are  furnished  with  opercula ;  and  the  main 
point  in  which  it  difiers  firom  that  great  Order  consists 
in  the  organs  of  respiration,  resulting  from  the  nature 
of  their  respective  habitats.  All  the  land  Pulmono- 
branchs  are  more  slimy  than  their  aquatic  representa- 
tives ;  and  they  appear  to  be  less  inactive  in  their  habits. 

The  first  section  comprises  four  families,  viz., — 

*  Tentacles,  ahnoet  in  eveiy  case,  4 :  eyes  placed  on  the  tips  of 
the  upper,  or  single,  pair :  sheU  rudimentary,  shield-like, 
or  complete  and  spiraL 

I.   LiMACIDA. 
II.   TESTACELLIDiE. 

III.  Hblicidjs. 


**  Tentacles  2,  besides  rudiments  of  a  second  or  lower  pair :  eyes 
placed  at  the  internal  base  of  the  developed  pair :  sheU 
spiral,  elongated. 

IV.  Cakychiid£. 
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FamUy  I.  LIMACIDiE. 

BoDT  long,  straight,  and  flexible :  mantle  coyering  only  the 
apper  part  of  the  back,  and  forming  a  shield :  hecui  prominent : 
tmtaelts  4,  cylindrical,  arranged  in  pairs,  the  upper  pair  being 
the  longest :  eyes  2,  placed  on  bulbs  at  the  top  of  the  upper 
tentacles :  foot  united  to  the  body  and  coextensive  with  it. 

Shell  either  rudimentary  and  of  an  indefinite  form,  or 
shield-shaped,  placed  underneath  the  mantle. 

I  do  not  propose  to  treat  of  this  family  and  its  com- 
ponent members  to  the  same  extent  as  my  opportunities 
haye  enabled  me  to  do  with  respect  to  the  testaceous 
members  of  the  same  Order;  and  I  must  admit  that  I 
have  not  paid  equal  attention  to  this  part  of  the  subject. 
The  aspect^  and  much  less  the  handlings  of  these  slimy 
creatures  cannot  be  considered  as  especially  inviting; 
and  as  I  belieye  the  majority  of  my  readers  share  in  this 
opinion,  I  may  with  greater  confidence  ask  their  indul* 
gence  for  any  shortcomings  on  this  point.  At  the  same 
time  I  would  observe  that  the  subject  ofiers,  to  those 
who  are  inclined  to  pursue  it,  a  wide  field  of  research 
and  a  greater  prospect  of  novelty  than  can  be  expected 
from  the  study  of  the  testaceous  MoUusca.  The  ana- 
tomy, physiology,  and  habits  of  the  Slugs  were  described 
nearly  two  centuries  ago  by  our  countryman.  Dr.  Lister, 
in  his  admirable  treatises  on  British  animals ;  and  Mr. 
Nunneley  and  the  Kev.  B.  J.  Clarke  have  lately  done 
much  to  increase  our  knowledge  of  these  mollusks.  Some 
of  their  remains  have  been  detected  in  our  upper  ter- 
tiary beds  at  Copford,  as  weU  as  in  similar  deposits  in 
the  South-west  of  France. 
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Genus  I.  ARI'ON  ♦,  F^russac.    PL  V.  f.  1,  2. 

Body  nearly  cylindrical,  with  a  strongly  wrinkled  akin: 
shUld  oblongy  shagreened :  respiratory  ar^lce  placed  near  the 
front  edge  of  the  shield :  foot  famished  at  its  posterior  extre- 
mity or  tail  with  a  mucus-  or  slime-gland. 

Shbll  amorphous,  consisting  of  loose  calcareous  grains 
which  are  ooyered  by  the  hinder  part  of  the  shield. 

The  Arions,  or  black  slugs^  frequent  damp  and  shady 
woods^  as  well  as  hedge-banks  and  gardens.  Daring 
the  daytime  they  lurk  under  stones  and  logs  of  wood, 
or  bury  themselves  in  the  earthy  where  they  excavate  a 
sort  of  tunnel ;  but  at  nighty  and  after  rain,  they  sally 
forth  to  feed.  They  are  great  -pests  in  gardens,  gene- 
rally selecting  the  best  cabbages  and  most  succulent 
vegetables.  They  are,  however,  not  very  particular 
about  their  food,  and  act  the  part  of  land-scavengers, 
devouring  animal  matter  of  all  kinds  in  every  state  of 
decomposition,  and  even  each  other's  slime.  They  may 
be  frequently  met  with  in  garden-walks,  after  a  shower, 
in  search  of  food.  During  the  season  of  reproduction 
they  deposit  their  eggs,  which  are  very  numerous,  sepa- 
rately imderground.  When  at  rest,  they  contract  their 
bodies  into  a  lump.  In  this  state  they  offer  a  dainty 
prize  to  ducks.  They  differ  from  the  Lhnaces,  or  com- 
mon slugs,  in  their  respiratory  orifice  being  placed  in 
front,  instead  of  near  the  hinder  part,  of  the  shield^  in 
having  a  slime-gland  at  the  tail,  and  in  the  arrangement 
of  the  teeth. 

*  The  name  of  an  ancient  mnsiciAn  and  poet:  acaroelj  appropriate  to 
thiflgenuB. 
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1.  Arion  a'ter*,  Linne. 

Limax  ater^  Linn.  Syst  Nat.  ed.  z.  p.  652.    A,  Empirioorumt  F.  k  H.  iv. 
p.  7,  pLD.D.D.  f.4. 

Boot  rather  contracted  and  ronnded  in  front,  pointed  behind, 
varying  greatly  in  ooloory  from  black  to  brown,  red,  yellow, 
greenish,  and  even  white,  with  all  the  intermediate  shades, 
covered  with  prominent  and  large  tubercles :  shield,  or  mantle, 
finely  shagreened,  of  a  lighter  colour  than  the  rest  of  the 
body:  tenUules  coarsely  shagreened,  much  swollen  at  their 
tips,  espedallj  the  lower  pair :  foot  generally  having  a  yellow 
border,  which  is  crossed  at  the  sides  by  close  and  curved  dark 
lines :  slime  of  a  yellowish  colour.     L.  4.   B.  0*5. 

Shell  consisting  of  small  separate  calcareous  grains  of 
unequal  size. 

Habitat  :  Woods^  hedges^  fields^  and  all  sorts  of  damp 
places  in  the  country  throughout  these  Isles.  Abroad 
it  ranges  from  Siberia  to  Portugal  and  Corsica^  as  well 
as  to  Madeira;  and  a  variety  of  it  was  found  as  fiur  north 
as  Jan  Mayens  Isle  by  the  naturalist  who  accompanied 
Prince  Louis  Napoleon's  expedition. 

This  species  has  had  an  infinity  of  names  given  to  it, 
on  account  of  its  extreme  variability  of  colour.  It  is 
the  A.  Empkicorum  of  F^russac,  so  called  friom  the  cal- 
careous substance  which  is  found  under  the  shield  having 
been  formerly  used  in  the  preparation  of  medicine. 

The  A.flavus  of  F^russac  {Limax flavui,  Miiller), which 
has  been  found  in  the  North  of  England  by  Mr.  Alder 
and  Mr.  Blacklock,  as  well  as  by  Mr.  Norman  and  Mr. 
Wliiteaves  in  Somersetshire  and  Oxfordshire,  appears, 
according  to  Moquin-Tandon,  to  be  a  doubtful  species. 
MM.  Bouchard-Chantereaux  and  Normand  state  that 
this  last-mentioned  species  or  variety  inhabits  woods  and 
moist  places  in  the  North  of  France. 

*  Black. 
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2.  A.  horten'sis''^^  F^ruJBsac. 

A,  korfenais,  ¥6t.  Hut  Moll.  p.  65,  pL  iL  f.  4-6;  F.  &  H.  ir.  p.  10, 
pLF.P.P.f.  1. 

fioDT  longer  than  that  of  the  last  species  in  proportion  to 
its  size,  and  of  nearly  an  equal  breadth  thronghout,  brown, 
red,  yellow,  grey,  greenish,  or  black,  usually  more  or  less  di- 
stinctly marked  on  the  back  and  sides  with  stripes  or  longitu- 
dinal bands,  and  covered  with  coarse  oblong  tubercles :  skidd 
having  usually  a  dark  stripe  down  the  middle  and  another  on 
each  side :  tentacles  not  much  swollen  at  their  tips :  fiot  nar- 
rowly bordered  with  groy,  yellow,  reddish,  or  orange:  sUme 
yellowish  or  whitish.    L.  1*5.  B.  0*35. 

Shell  of  an  irregular  shape,  composed  of  grains  like  those 
in  the  last  species,  but  cemented  together  by  a  calcareous 
matrix,  so  as  to  resemble  tiny  lumps  of  the  conglomerate 
which  IB  called  by  geologists  '<  brecda/' 

Habitat  :  Under  stones  and  dead  leaves  in  gardens, 
fields,  and  damp  spots  everywhere.  Its  foreign  distri- 
bution  is  also  perhaps  equally  extensive  with  that  of 
A.  aier. 

According  to  Bouchard-Chantereaux,  the  eggs  of  A. 
hortensis  are  phosphorescent  during  the  first  fifteen  days 
after  they  have  been  laid.  They  take  firom  twenty  to 
forty  days  to  arrive  at  matority,  and  the  young  become 
adult  towards  the  end  of  the  first  year. 

This  species  differs  from  A.  aier  in  being  much  smaller 
and  more  slender,  as  well  as  in  usually  having  longitu- 
dinal  lines  or  stripes.  The  substitute  for  a  shell  is  also 
more  compact,  and  making  some  approach  to  a  definite 
form,  in  the  present  species.  Dr.  Gray  describes  the 
shell  to  be  ''  distinct,  oval,  concave  -/'  but  this  descriptioD 
does  not  agree  with  the  generic  character  of  this  part  of 
the  animal. 
.^/*>t*^sXlt  is  iheC^  fasciaim  of  Nikson.    Miiller  described 

*  Frequentiiig  gardens. 
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two  sings  {Linuuc  cinctua  and  L.fuscus)  as  haying  longi- 
tudinal stripes;  and  although  it  is  most  probable  that 
one  or  both  of  them  may  be  identical  with  the  present 
species^  the  name  given  by  F^russac  has  been  adopted' 
to  prevent  confusion. 

Genus  II.  GEOMAljACUS.t.     PL  V.  f.  3.  ^A^.^^*^ 

Boot  resembling  that  of  Ari4)n,  but  more  extensile  and 
keeled  on  the  back,  besides  having  the  reproductive  orifice 
placed  near  the  base  of  the  right  lower  tentacle,  in  which 
respect  it  differs  both  fipom  that  genus  and  Limax, 

Shell  ungaiform,  imbedded  in  the  shield. 

This  genus^  of  which  only  one  species  is  known^  appears 
to  be  intermediate  between  Avion  and  Limax.  I  suspect 
that  the  Limax  angwformia  of  Mordet  (Moll.  Port.  p.  36, 
jjt  iii.  f.  1)  also  belongs  to  the  present  genus^  if  indeed 
it  is  not  the  same  species  as  ours. 

Oeomalacus  haculo'sus  X,  Allman. 

G.maeuloma,  AShsL'm  Asm,  N. H., new Beries,  xvii  p.  297, pi.  9,;  ¥.kIL.y^  /»^/ 
iT.p.  12,pLF.P.F».f:6.  A  ^  >^ 

No  detailed  accoimt  of  this  curious  slug  has  been 
published ;  but  it  is  described  to  be  an  exceedingly  beau- 
tiful animal^  measuring^  when  creeping  about^  two  inches 
in  length ;  the  colour  of  the  shield  and  upper  part  of  the 
body  is  blacky  elegantly  spotted  with  yellow;  the  und^r 
surface  of  the  foot  light  yeUow^  and  divided  into  three 
nearly  equal  bands ;  the  edge  of  the  foot  brown^  with 
transverse  sulci.  A  white-spotted  variety  also  occurred. 
It  can  elongate  itself^  so  as  to  assume  the  appearance  of 
a  worm  and  thus  enter  exceedingly  small  apertures.  It 
was  discovered  by  an  active  and  indefatigable  Irish 
naturalist^  Mr.  William  Andrews  of  Dublin^  during  the 
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autamn  of  1842^  ''on  rocks  around  Lough  Carrough, 
to  the  south  of  Castlemain  Bslj,  Co.  Kerry^  in  the  West 
of  Ireland/^     Mr.  Andrews  informs  me  that  it  is  im- 
possible to  appreciate  the  extreme  beauty  of  this  shig 
without  observing  it  in  the  living  state.     The  surmise 
offered  by  the  authors  of  the  '  British  Mollusca/  that 
this  may  be  an  Asturian^  as  well  as  an  Irish^  slug,  is  pro- 
bably well  founded.     Morelet^s  description,  in  1845,  of 
his  lAmcLX  anguiformis  appears  to  have  escaped  their 
notice.     He  especially  mentions  the  peculiar  form  of 
the  slug  and  the  position  of  the  respiratory  organ. 

Genus  III.  LI'MAX*  Linnfi.    PL  V.  f.  4,  5. 

Body  nearly  cylindrical,  with  a  wrinkled  skin,  and  more  or 
less  keded  on  the  back :  shield  sometimes  shagreened,  but  in 
most  cases  concentrically  striate :  respiratory  orifice  near  the 
hinder  edge  of  the  shield:  reproductive  orifice  dose  to  and 
behind  the  right  upper  tentacle:  foot  not  furnished  with  a 
mucus-gland. 

Shell  oval  or  shaped  like  a  finger-nail,  formed  of  concentric 
layers,  and  covered  by  the  hinder  part  of  the  shield  (Limaedlaf 
Brard). 

The  habits  of  this  kind  of  slug  are  nearly  the  same  as 
those  of  Arion ;  but  some  of  them  appear  to  like  the 
company  of  man  more  than  he  desires,  being  often 
found  in  kitchens  and  domestic  offices.  They  are,  how- 
ever, sometimes  useful  in  eating  that  kind  of  fungus 
which  causes  dry  rot,  and  another  kind  which  infests 
cellars  and  makes  choice  Port  wine  what  is  termed 
'' corked.''  Among  themselves  they  are  also  sociable, 
and  are  often  found  clustered  together  in  the  same  spat. 
Gardeners  have  great  cause  to  complain  of  their  voracity, 
and  especially  when  they  see  the  finest  strawberries  have 
been  selected  for  their  supper  or  early  repast. 
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A.  Shield  Bhagreeaed. 
1.  LiMAX  gaoa'tes*^  Drapamaud. 

L.  gogaies,  Dnp.  Hist  MolL  p.  122,  tab.  iz.  f.  1 ;  F.  &  H.  it.  p.  24, 
pLD.D.D.  fia 

BoDT  yeiy  eliglitly  contracted  and  nearly  cylindrical  in  front, 
gradually  tapering  to  a  point  behind,  yarying  from  slate-colonr 
to  dark-red  or  even  black,  covered  ivith  small  oblong  inter- 
laced taberdes:  BhiM  oblong,  somewbat  troncate  in  front 
and  ronnded  behind,  apparency  divided  into  two  lobes,  finely 
ahagreened  or  grained:  tmtades  very  short  and  thick,  not 
mndi  swollen  at  their  tips:  hack  shaxply  keeled  its  whole 
length,  bordered  with  white  or  a  lighter  colour  than  the  rest 
of  the  body :  slitne  nearly  colourless.     L.  2-5.   B.  0*35. 

Shell  oval,  rather  thick  (especially  in  the  middle),  and 
dightly  wrinkled. 

Habitat  :  Hedges  and  &t  the  roots  of  grass  and  the 
foot  of  old  walls  in  many  parts  of  Great  Britain  from 
the  Clyde  district  to  Guernsey ;  but  it  appears  to  be  a 
local  species.  It  also  occurs  in  the  norths  east^  west^  and 
south  of  France^  ranging  to  Corsica  and  Algeria,  and 
probably  also  to  Naples.  Mr.  Norman  has  given  an 
excellent  description  of  this  species  in  the  '  Zoologist ' 
for  1853^  and  remarked  that  when  at  rest  this  slug  as- 
sumes a  more  rounded  form  than  any  other  British 
kind^  contracting  and  squeezing  itself  into  so  small 
a  compass  that  its  height  is  but  little  exceeded  by  its 
length.  Its  slime  is  thick  and  glutinous^  resembling 
varnish.  The  apparent  division  of  the  shield  into  two 
lobes^  as  noticed  by  Drapamaud^  is  owing  to  its  being 
indented  behind  by  the  keeL 
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2.  L.  maboina'tus  *,  Miiller. 

L,  marginatum  Miill.  Term.  Hist  pt  iL  p.  10.    L.  SofoerbH,  F.  &  H.  It. 
p.22,pLE.£.E.f.d. 

BoDT  nearly  cylindrical,  tnmcate  and  slightly  tumid  in  firont, 
gradually  tapering  to  a  point  behind,  yellowish  or  reddish- 
brown  speckled  with  black,  irregularly  wrinkled :  skidd  oblong, 
obtusely  rounded  at  both  ends,  wider  and  slightly  tnmcate 
behind,  partly  bordered  with  a  dark  band  on  each  side  and 
occasionally  streaked  down  the  middle,  very  irregularly  granu- 
lated: tentacles  thick,  not  much  swollen  at  their  tips:  back 
having  a  prominent  keel  or  ridge,  which  extends  the  whole 
length  from  the  hinder  edge  of  the  shield  to  the  tail,  and  is  of 
a  lighter  colour  than  the  rest  of  the  body :  foot  pale-maigined  : 
slime  colourless.    Dimensions  same  as  in  the  last  species. 

Shell  oval,  thickened,  with  conspicuous  lines  of  growth : 
boss  or  nucleus  near  one  end,  rather  prominent.  L.  0*2. 
B.  0126. 

Habitat  :  Under  stones^  among  dead  leaves^  and  at 
the  foot  of  old  walls  everywhere.  The  shell  or  LimaceUa 
haa  been  found  in  our  upper  tertiary  beds.  Although 
this  must  be  a  widely  diffiised  species^  it  does  not  appear 
to  have  been  noticed  by  any  Continental  writers  except 
Miiller^  Moquin-Tandon^  and  the  Abb^  Stabile^  accord- 
ing to  whom  it  inhabits  Denmark  and  the  mountainous 
districts  of  France  and  Lugano. 

This  slug  is  inactive  in  its  habits  and  secretes  a  thick 
and  tenacious  slime.  Stabile  says  that  it  is  much  preyed 
upon  by  the  Silphm,  Carabi,  and  other  large  camivoious 
beetles.  L.  marginatus  is  said  in  its  turn  to  attack  and 
eat  other  animals,  and  especially  live  worms  and  smaller 
slugs. 

Miiller's  description  seems  to  be  sufficient  for  the 
identification  of  this  species  with  that  of  Drapamand 
and  subsequent  authors^  who  have  adopted  the  name  first 
given  to  it.     He  particularly  mentions  its  having  a  white 

*  Bordered. 


LIMAX.  133 

keel^  as  well  as  marginal  streaks  on  the  shield^ — althoogh 
he  says  it  inhabits  the  beech^  which  character  is  more 
applicable  to  L.  arborum,  Drapamaud  doubted  whether 
Lis  species  was  that  of  Miiller  because  of  this  difference 
in  the  habitat.  It  is  the  £•  Sawerbii  of  F6russac  and 
L.  carinatus  of  Bisso  and  Leach.  The  shell  is  the 
lAmacetta  unguiculus  of  Brard. 

The  shield  in  this  species  is  much  smaller  in  proportion 
to  its  body  than  in  L,  gagaies ;  and  the  respiratory  orifice 
is  in  the  last-named  species  placed  more  towards  the 
middle  of  the  shield-area.  The  colouring  is  also  dif- 
ferent. 

B.  Shidd  concentrically  wiinkled. 
3.  L.  fla'yt7S  *^  Linn^. 

L.JUtvut,  LinxL  Syrt.  Nat  ed.  z.  i  p.  652;  F.&  H.  iy.  p.  19,  pL  E. S.  E. 
£.1. 

Body  slightly  contracted  in  front,  rather  broad  in  the  middle, 
and  tapering  gradually  to  a  point  behind,  yellowish,  speckled 
with  white  and  black  ao  as  to  form  a  kind  of  network,  covered 
with  coarse  oval  tubercles:  head  of  a  bluish  colour:  Bhield 
oblong,  larger  and  more  rounded  behind,  elegantly  grooved  by 
concentric  and  rather  imdulating  lines :  tentacles  bluish ;  the 
upper  pair  rather  short,  the  lower  ones  remarkably  so:  foot 
keeled  towards  the  tail,  margined  with  yellowish-white ;  sole 
nulk-white  :  slime  yellow.    L.  4.   B.  0*75. 

Shsll  obliquely  oval  or  quadrangular,  rather  concave  on  the 
under  side,  thin,  crystalline  and  nacreous,  with  distinct  lines 
of  growth :  boss  slightly  projecting  behind :  margin  membra- 
nous.    L.  03.    B.  0-125. 

Habitat  :  Cellars^  weUs^  sculleries^  and  other  damp 
places^  as  well  as  in  moist  woods^  everywhere.  It  is 
also  common  in  the  northern  and  central  parts  of 
Europe. 
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This  kind  of  slug  is  nocturnal^  but  very  active.  Its 
slime  is  abundant  and  stains  linen  of  a  yellow  colour. 
It  appears  to  be  fond  of  breads  cooked  vegetables^  and  all 
sorts  of  kitchen  refuse. 

It  is  probable  that  the  L.  flamta  of  Miiller  may  be  a 
variety  of  Arion  ater,  because  he  describes  the  shield  as 
not  having  any  concentric  wrinkles^  although  in  the 
same  description  he  also  notices  a  yellow,  slug  which 
seems  to  belong  to  the  present  species.  This  is  the 
L.  variegatus  of  Drapamaud ;  and  its  shell  is  probably 
the  lAmaceUa  cancava  of  Brard. 

4.  L.  agres'tis  *,  Linne. 

L.  offrettis,  Liim.  Sytt  Nat  ed.  x.  i.  p.  652 ;  F.  &  H.  It.  p.  13,  pi.  D.  D.  D. 
f.  3. 

BoDT  spindle-shaped,  slender,  ash-grey  with  a  reddish  or 
yeUowish  tinge  and  sometimes  mottled,  nearly  smooth :  shidi 
rather  large,  more  tumid  behind,  the  concentric  strise  more 
remote  and  indistinct  than  in  any  of  the  other  species :  tentada 
dark  grey :  buck  obliquely,  but  not  strongly,  keeled  towards 
the  tail:  foot  having  very  pale  sides:  slime  milky.  L.  1'5. 
B.  0-4. 

Shell  obliquely  ovIUl  or  inclined  to  oblong,  concave  on  the 
imder  side,  rather  thin,  with  indistinct  lines  of  growth,  and 
marked  obliquely  by  exceedingly  minute  stri©  which  cross 
each  other :  hos8  very  small,  slightly  projecting  behind  on  one 
side :  margin  membranous,  rather  broad,  and  obliquely  striate. 
L.  0-2.   B.  01. 

Habitat  :  Fields^  gardens^  and  woods  throughout  the 
British  Isles.  The  shell  is  also  one  of  our  upper  tertiary 
fossils.  Its  foreign  distribution  extends  from  Siberia  to 
Corsica  and  Algeria^  and  (according  to  Lowe)  Madeira. 

This  slug  is  a  great  pest  in  the  kitchen  garden^  and 
does  not  even  spare  succulent  leaves  and  roots  of  flower- 
plants.     Mr.  Whiteaves  says  that  it  also  feeds  on  earth* 
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worms.  Its  slime  is  abundant  and  viscons^  feeling  like 
a  lump  of  sticky  fat.  Miiller  states  that  when  it  is 
touched  it  draws  in  its  horns  and  remains  all  day  as  if  it 
were  dead^  but  in  the  evening  it  recovers  itself.  It  is 
extremely  prolific^  producing  several  families^  averaging 
fifty  each^  in  the  course  of  the  breeding-season^  viz.  ttam 
April  to  November.  According  to  Leuch^  a  German 
naturalist^  a  pair  of  these  slugs  have  been  known  to  lay 
776  eggs.  These  eggs  have  retained  their  vitality  and 
the  young  have  been  developed  from  them  after  having 
been  dried  eight  times  successively  in  a  fiimace.  It  has 
the  same  faculty  as  L,  arbarum  of  letting  itself  down 
firom  one  branch  of  a  tree  to  another  or  to  the  ground^ 
by  means  of  a  slimy  thread.  Mr.  Norman  informs  me 
that  in  the  earlier  part  of  the  year  this  slug  is  usually 
creamy-white  or  light-drab ;  that  as  the  summer  passes 
away  it  assumes  a  darker  hue^  and  brown  flakes  are 
more  or  leas  thickly  scattered  over  the  surface;  and 
that  during  the  autumn  it  is  frequently  of  a  rich  brown 
colour.  A  monstrosity  of  L.  agrestia  was  found  by  Mr. 
Gibbs,  having  the  upper  tentacles  united  into  one. 

Lister  first  distinguished  the  field-slug  from  other 
kinds  by  its  smaller  size  and  the  nature  of  its  slime; 
and  he  also  described  its  shell  by  appropriate  characters. 
This  shell  is  the  Limacella  obUqua  of  Brard. 

5.  L.  ar'borum  *,  Bouchard-Chantereaux. 

L,  arbontm,  BoudL-Chant.  MolL  Faa-de-CaL  p.  28 ;  F.  &  H.  iy.  p.  17, 
pL  S.  £.  E.  f.  2  (as  L.  arboreua). 

Body  rather  slender^  geIatmoas>  sea-green  or  bluish-grey 
with  irregular  yellowish-white  spots,  indbtinctly  streaked  with 
a  darker  colour  down  the  sides,  leaving  a  lighter  stripe  in  the 
middle  from  the  shield  to  the  tail,  finely  wrinkled :  shield 
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rounded  in  front  and  obtoselj  angolated  behind,  the  ooncentric 
or  transverse  strite  rather  fine,  sti^daked  lengthwise,  the  middle 
stripe  being  usually  darker :  tentacles  short,  yellowish-grey : 
back  distinctly  keeled  towards  the  tail :  foot  having  its  edges 
nearly  white :  slime  coburless.     L.  3.    B.  0*4. 

Shell  squarish-oval,  nearly  flat,  very  thin,  glossy,  and  iri- 
descent, with  minute  nacreous  tubercles ;  lines  of  growth  in- 
distinct, obliquely  striate  as  in  the  last  species :  boss  nearly 
inconspicuous  and  subterminal :  margin  broad,  thin  and  mem- 
branous.   L.  0-2.    B.  0125. 

Habitat  :  Trees  (especially  the  beech)^  as  well  as  among 
rocks  and  under  stones^  both  inland  and  on  the  sea-coast, 
in  most  parts  of  Great  Britain^  from  the  north  of  Zetland 
to  the  Channel  Isles.  According  to  Yon  Martens,  it  is 
the  L.  Livonicus  of  Schrenck^  and  inhabits  Russia ;  it 
occurs  in  several  parts  of  Norway;  Bouchard-Chan- 
tereau^/^^Normand^have  instanced  localities  in  the 
North  of  Prance,  and  I  have  found  it  in  the  Lower  Harx : 
but  it  has  not  been  noticed  further  south.  It  has  been 
probably  mistaken  for  the  young  of  the  next  species. 

M.  Bouchard-Chantereaux,  who  first  described  the 
tree-slug,  says  that  it  prefers  old  trees,  feeding  on  de- 
cayed wood  and  not  touching  the  leaves ;  and  he  adds 
that  it  is  not  prolific.  He  has  often  seen  the  young 
(which  he  believes  to  be  the  L.filans  or  spinning-slug  of 
Hoy  and  some  other  English  authors  of  the  last  centuiy) 
spin  its  slimy  thread  and  descend  from  one  branch  to 
another,  but  not  plunging  into  air  (or  taking  what  bathere 
would  call  '^  a  header ")  without  apparent  fear  and 
hesitation,  the  sole  of  its  foot  exhibiting  during  the 
descent  a  similar  movement  to  that  which  is  observable 
while  it  is  crawling  on  the  sides  of*  a  glass  vessel.  In  a 
remote  cluster  of  the  Shetland  Isles,  called  the  Out- 
Skerries,  where  I  have  taken  this  slug,  with  my  friend 
Mr.  Norman,  no  trees  exist ;  but  perhaps  it  found  de- 
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caying  seaweed  to  be  equally  palatable.  Its  slime  is 
abundant ;  and  the  animal^  on  being  touched^  yields  a 
fluid  like  clear  water.  Professor  E.  Forbes  found  it 
plentifully^  creeping  on  bare  stones  and  rocks,  at  an 
elevation  of  above  1500  feet,  near  Connor  Cliffs,  above 
Dingle,  in  Kerry.  Mr.  Lowe  observes  that  it  prefers 
walnut-trees.  Mr.  Daniel  informs  me  that  he  has  seen 
this  slug  in  couples  during  the  pairing*season  suspended 
by  slimy  threads  from  the  branch  of  a  tree. 

6.  L.  MAx'iMus'^,  lann^. 

L.  maximus,  Linn.  Svit  KaL  ed.  zii.  p.  106.    L,  cinerem,  F.  &  H.  ir. 
p.  15,pl.  D.D.D.  f.  1. 

BoBT  rather  slender,  yeUowish-grey,  but  varying  in  intensity 
of  colour  and  being  sometimes  quite  black,  with  occasionally 
streaks  or  spots  of  black  or  white,  covered  with  numerous  and 
elongated  tubercles,  so  as  to  appear  strongly  wrinkled :  shield 
oblong,  very  tumid,  somewhat  contracted  or  even  pointed 
behind,  distinctly  and  r^alarly  striate :  tentacles  (especially 
the  upper  pair)  long  in  comparison  with  those  of  other  species, 
yellowish-brown :  back  rounded,  except  close  to  the  tail,  where 
there  is  a  slight  keel :  foot  edged  with  white :  slime  whitish. 
L.  4-5.    B.  0-75. 

Shsll  squarish-oblong,  rather  convex  above  and  nearly  flat 
beneath,  solid,  irregularly  crystalline,  rather  glossy  and  na- 
creous, with  distinct  lines  of  growth,  obliquely  striate  as  in 
the  two  last  species :  boss  very  small,  placed  near  one  end :  mar^ 
gin  thin  and  membranous.    L.  0*5.    B.  0*325. 

Habitat  :  Woods,  gardens,  hedges,  imder  old  logs  of 
wood,  and  nearly  everywhere  in  town  and  country.  Its 
foreign  range  extends  from  Finland  to  Corsica  and 
Algeria,  and  (according  to  Mr.  Lowe)  Madeira. 

This  is  the  largest  species  of  lAmax,  and  sometimes 
exceeds  six  inches  in  length.  It  is  inactive  in  its  habits, 
not  very  prolific,  and  exudes  a  thick  and  glutinous  slime, 
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which  is  iridescent  when  dried.  Its  eggs  are  deposited 
in  a  cluster  and  slightly  attached  to  each  other.  Whea 
alarmed^  or  at  rest,  this  slug  merely  draws  its  head  within 
the  shield,  but  does  not  otherwise  contract  its  body. 
When  irritated,  it  is  said  to  expand  its  shield.  It  is 
liable  to  be  infest^,  as  well  as  some  of  the  other  slugs, 
by  a  white  parasitic  mite,  called  P/dlodromus  (or  Acanu) 
limacum,  which  swarms  about  its  body  and,  according 
to  Mr.  Jenyns,  dwdls  in  its  respiratory  cavity,  but  which 
does  not  seem  to  cause  the  slug  any  harm  or  incon- 
venience, except  perhaps  in  feeding  on  its  slime  and 
slightly  lessening  the  secretion.  Mr.  Daniel  informs  me 
that  these  slugs  suspend  themselves  in  pairs  during  the 
breeding-season  by  threads  of  slime,  and  that  they  always 
feed  by  night,  but  that  the  variety  cinereo-niger  of 
Nilsson  prefers  terra  firma  to  mid-air  and  keeps  much 
more  respectable  hours.  Like  all  other  slugs  and  snails, 
it  will  soon  eat  its  way  out  of  a  large  pill-box,  or  even  a 
stouter  one  made  of  cardboard,  if  confined  in  it.  The 
shell  or  ossicle  which  is  contained  under  the  shield  was 
known  to  Pliny;  and  it  was  used  by  the  ancient  phy- 
sicians for  the  sake  of  its  carbonate  of  Hme.  The  sub- 
stratum of  this  shell  is  membranous ;  and  a  layer  of  the 
same  filmy  material  covers  the  upper  sur&ce,  having  the 
appearance  and  character  rather  of  a  periosteum  than  of 
a  Molluscan  epidermis. 

The  young  of  this  species  may  be  distinguished  firom 
L.  arborum,  among  other  respects,  by  its  upper  tentacles 
being  proportionally  much  longer,  as  well  as  by  the  pos- 
terior margin  of  its  shell  being  more  pointed.  The  shell 
of  L.  maximus  is  also  longer,  more  convex,  and  thicker. 

Miiller  gave  this  species  the  name  of  cineretu,  on  the 
supposition  that  the  L.  maximus  of  Linn6  might  be  a 
variety  of  Avion  ater ;  but  the  diagnosis  of  the  great 
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wedish  naturalist  k  couched  in  the  same  terms  as  that 
f  his  predecessor.  Lister,  who  accurately  disting^shed 
he  present  species  from  the  black  slug.  It  is  the  L. 
iquorum  of  Ferussac ;  and  the  shell  is  the  Limacella 
^hforma  of  Brard* 
^  The  L.  brunneus  of  Bouchard-Chantereaux  (F.  &  H. 
iy.  p.  20,  pi.  F.  F.  F.  f.  4)  is,  according  to  Moquin-Tan- 
don,  a  doubtful  species;  and  it  is  probably  only  one  of 
the  numerous  varieties  of  L,  agrestis.  It  is  rather  local, 
^\but  appears  to  be  widely  distributed  in  this  country,  from 
Zetland  to  Cornwall.  In  France  its  range  extends 
finom  Boulogne  to  the  Pyrenees.  In  Dr.  Oordon^s  ex- 
cellent contributions  to  the  *  Zoologist '  it  is  stated  that 
this  little  slug,  which  is  not  uncommon  in  the  Moray 
Firth  district,  is  the  most  lively  and  fearless  of  its  tribe, 
d  that  when  disturbed,  instead  of  contlkcting  itself 
into  a  lump,  like  most  of  its  congeners,  it  makes  bold 
and  repeated  efforts  to  escape  from  the  annoyance  and 
.  .  ^  crawl  away.  The  only  essential  difference  that  I  can 
^  V  ^etect  between  it  and  L.  agrestis  is,  that  this  slug  is 
»  rt^  smaller  (scarcely  an  inch  in  length  when  crawling),  and 
^K.  of  a  uniform  brown  colour;  and  M.  Bouchard-Chan- 
f  3  0  ^6i^A^^  admits  that  it  is  closely  allied  to  the  latter  species. 
The  original  L.  brunneus  of  Drapamaud  differs  somewhat 
in  colour.  The  British  species  so  called  appears  to  be 
the  L.  parmlus  of  Normand  (Descr.  Lim.  Valenciennes, 
p.  8),  judging  from  his  description. 

The  Xr.  tenellus  of  Forbes  and  Hanley  (iv.  p.  21,  pi. 

F.  F.  F.  f.  8),  which  they  refer  to  Miiller's  species  of  that 

name,  can  scarcely  be  considered  as  more  than  provi- 

,.i  sionally  introduced  into  the  list  of  British  slugs.  Moqidn- 

^  ^Tandon  reckons  this  also  to  be  a  doubtfrd  species. 

\N  V  MiiUer  describes  his  L,  tenellus  as  being  ten  inches  long 

^       (although  this  is  evidently  a  typographical  error) ;  and 


K 


140  TESTACELLIDiB. 

Nilsson  describes  Us  species  of  the  same  name  as  being 
equal  in  size  to  L.  flavm ;  while  the  authors  of  the 
'British  MoUusca'  state  that  the  dimensions  of  their 
slug  do  not  exceed  an  inch  and  a  quarter  in  length. 
Miiller^  Drapamaud^  and  Nilsson  also  mention  its 
having  a  greenish  hue^  which  the  British  slug  does 
not  appear  to  have  possessed.  M.  Drouet  says  this 
species  belongs  to  Arion,  A  single  specimen  was  found 
by  Mr,  Blacklock  in  a  wood  at  Allansford^  near  Shortly 
Bridge^  in  Northumberland^  and  by  him  communicated 
to  Mr.  Alder,  who  published  the  discovery  in  the  '  TraDs- 
actions  of  the  Northimiberland  and  Newcastle-upon- 
Tyne  Natural  History  Society/  It  may  possibly  have 
been  the  young  or  a  variety  of  L.  fiavm.  As,  however, 
this  tribe  is  gregarious  or  at  any  rate  individually 
numerous,  it  is  to  be  hoped  that  further  researches  will 
be  made,  so  as  to  settle  the  question  as  regards  not  only 
the  specific  distinction  of  this  slug,  but  also  the  pro- 
priety of  its  admission  into  the  British  fauna. 

Family  II.  TESTACELLID^. 

BoDT  cylindrical,  exceedingly  long  and  flexible :  manik  ru- 
dimentary, but  capable  of  being  occasionally  expanded,  gene- 
rally covered  by  the  shell :  other  characters  similar  to  those  of 
LimaddcB,  except  in  a  few  anatomical  particolais. 

Shell  ear-shaped,  with  a  very  smaU  tenninal  spire,  ex- 
ternal, and  occupying  the  same  place  as  the  mantle  in  the  last 
£Eunily. 

This  fieimily  comprises  only  one  genus,  viz., — 

TESTACEL'LA*,  Cuvier.    PL  V.  f.  6-9. 

Body  of  a  firm  texture,  with  a  nearly  smooth  skin :  tentac^ 
cylindrical :  labial jpalps  extensible:  foot  maigined. 

*  DiminutiTe  aheU. 
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Shell  solid :  9pire  consisting  of  half  a  whorl :  eohandlarfold 
internal,  veiy  broad. 

This  peculiar  genus  appears  to  form  a  natural  family 
of  itself,  when  viewed  with  respect  to  the  British  Mol* 
Insca  only;  but  it  is  connected  with  the  Slugs  on  the 
one  hand  through  the  genus  Parmacella,  which  has  no 
representative  in  this  country,  and  on  the  other  hand 
with  the  Snails  through  the  Vitrina  semilimax  of  F£* 
mssac  (also  a  Continental  moUusk),  which  Oken  called  a 
TesiaceUa.  The  TestaceUa  partake  in  some  degree  of 
the  nature  both  of  a  Slug  and  a  Snail,  having  a  long 
naked  body  and  a  small  shell  placed  near  its  tail.  The 
shell  serves  to  protect  the  heart,  liver,  and  other  vital 
organs.  The  Snail-slug  was  first  made  known  by  the 
celebrated  R&umur  in  1740  through  the  Academy  of 
Sciences  at  Paris,  in  consequence  of  a  communication 
made  to  him  by  M.  Dugu€  from  Dieppe,  and  which  con- 
tains an  excellent  account  of  the  shape,  habits,  and  mode 
of  reproduction  of  this  curious  moUusk.  From  that 
period  down  to  1800,  many  observations  were  made  and 
recorded  in  France  on  the  same  subject ;  but  it  was  only 
in  the  last-mentioned  year  that  Cuvier,  being  struck  by 
the  remarkable  aspect  of  the  shell,  constituted  for  it,  in 
his  '  Lessons  on  Comparative  Anatomy,'  the  genus  Tes- 
iacetta.  This  name  was  adopted  both  by  Lamarck  and 
Drapamaud  in  1801 ;  but  in  the  following  year  it  was 
erroneously  altered  by  Faure-Biguet  to  Testacettus.  This 
slight  history  of  the  name  is  given  to  prevent  a  con- 
tinuance of  this  mistake,  which  was  adopted  by  F^- 
russac,  Sowerby,  Gray,  and  other  naturalists.  By  far 
the  most  complete  and  valuable  account,  considered  in  a 
conchological  as  well  as  a  palseontological  point  of  view, 
which  has  been  given  of  this  genus,  is  contained  in  a 
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monograph  by  MM.  Gassies  and  FiBcher^  paUished  at 
Paris  in  1856. 

The  Testacella  appears  to  be  the  only  land-mollnsk 
which  has  truly  predaoeous  habits ;  its  marine  repiesenta- 
tives  in  this  respect  being  the  Cuttle  and  the  Whelk.  It 
is  scarcely  inferior  to  the  tiger,  snake,  or  shark  in  its 
cunning  and  ferocity.  Its  prey  chiefly  consists  of  earth- 
worms^ which  it  hilnts  undei^round  and  pursues  through 
their  galleries,  crouching  occasionally  and  making  a 
spring  on  its  victim.  It  is  said  that  when  the  poor  worm 
has  had  the  start  of  its  pursuer,  the  Snail-slug  intercepts 
it  by  tunnelling  across  the  line  of  its  retreat.  It  wiU 
devour  a  lob- worm  much  longer  than  itsjelf,  seising  it  in 
the  middle;  and  when  the  writhings  have  been  succeeded 
by  exhaustion,  it  detaches  and  swallows  one  half  of  the 
worm ;  and  after  that  has  been  digested,  it  finishes  its 
long  meal  with  the  other  portion.  For  this  purpose  its 
mouth  is  furnished  with  an  apparatus  of  sharp  recurved 
teeth,  which  enables  the  Testacella  to  retain  a  firm  hold 
of  its  victim  and  swallow  it  more  easily.  The  worm  is 
provided  with  some  means  of  defence,  in  the  rows  of  stiff 
bristles  which  encircle  its  rings ;  and  by  contracting  its 
body  a  short  respite  is  occasionally  gained.  But  the 
chance  of  ultimate  escape  or  safety  is  very  slight.  Wheu 
the  Testacella  sees  or  scents  its  prey,  it  glides  softly  and 
cautiously  towards  it ;  and,  apparently  without  taking  any 
notice  of  the  worm,  it  seems  to  feel  its  way,  and  usually 
succeeds  in  fastening  itself  on  an  unprotected  part  of 
the  body  between  the  rings.  The  attack,  if  unsucoessfiil 
at  first,  is  renewed ;  but  if  the  worm  resists  too  long,  the 
Testacella  gets  impatient,  and  by  pressing  or  doubling 
its  victim  into  the  earth,  by  which  means  the  rings  aie 
forced  open,  its  purpose  is  effected  and  the  meal  secured. 
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Althongli  it  also  feeds  on  slugs  and  snails^  and  even  on  its 
own  species  (the  shells  of  which  have  been  found  in  its 
stomach)^  it  will  not  eat  dead  animals^  and  even  refuses 
pieces  of  a  firesh  worm  which  has  been  chopped  up  to 
feed  it.  It  only  sallies  out  at  night  in  search  of  its  fTey, 
burying  itself  deep  in  the  ground  during  the  daytime. 
After  having  gorged  itself  with  a  worm^  it  rests  many 
hours  in  a  half-torpid  state  until  the  meal  has  been  di- 
gested ;  and  it  can  remain  fasting  a  long  time  (as  much  as 
fourteen  or  fifteen  nighto)  nntU  hunger  impeU  it  to  make 
a  firesh  hunt.  It  does  not  fear  the  cold,  or  appear  to 
suffer  any  inconvenience  from  it  except  when  the  ground 
IB  hardened  by  frost ;  and  in  this  respect  it  resembles  the 
Slugs^  the  VUrifue,  and  some  of  the  jSotdies,  all  of  which 
are  nearly  as  carnivorous  and  hardy  as  the  TestaceUa. 

Gassies  and  Fischer  are  of  opinion  that  the  holes  which 
may  be  sometimes  remarked  in  the  shields  of  the  Umax 
gagates  and  other  Slugs  have  been  made  by  the  Testa- 
eella,  for  the  sake  of  extracting  the  calcareous  matter 
from  the  internal  shells  or  Limacella  of  the  Slugs  to 
form  its  own  more  complete  shell ;  and  they  have  noticed 
that  the  Slugs  which  have  been  thus  attacked  soon  die. 
If  the  TestaceUa  is  taken  fi^sh  from  the  ground  and  kept 
a  short  time  in  the  hand,  the  warmth  seems  to  revive  it 
and  induce  it  to  crawl  away ;  but  if  its  retreat  is  op- 
posed, it  will  violently  bite  the  skin  and  oblige  the  ex- 
perimentalist to  let  it  go,  from  an  instinctive  feeling  of 
disgust.  During  cold  northerly  and  easterly  winds  these 
creatures  enclose  their  bodies  in  a  kind  of  cocoon,  like 
that  of  the  silkworm,  which  is  secreted  from  their  skin 
and  often  mixed  with  earthy  and  extraneous  particles. 
Mr.  Norman  has  informed  me  that  in  this  state  their 
mantle  is  expanded  to  such  an  extent  as  to  cover  all  the 
upper  part  of  the  body.    F&russac  appears  to  have  been 
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miBtaken  in  suppoedng  that  the  whole  of  the  body  was 
enveloped  by  the  mantle.     If  this  slimy  pellicle  be  sud- 
denly removed^  the  Snail-slug  is  liable  to  be  attacked  by 
a  disease  which  usually  ends  in  its  death.    Heavy  rains 
destroy  a  number  of  them.    The  average  length  of  life  in 
the  TesiacelkB  appears  to  be  five  or  six  years.    Their 
smell  is  like  that  of  worms^  but  even  more  nauseoos. 
They  chiefly  firequent  gardens^  where  they  are  sure  of 
finding  their  proper  food ;  but  they  may  occasionally  be 
met  with  in  woods  near  inhabited  places,  as  well  as  at  the 
foot  of  old  walls.    In  winter  they  bury  themselves  very 
deep  in  the  ground ;  and  my  gardener  once  brought  me 
living  specimens  of  T,  Maugei  which  he  had  dug  up  in 
trenching  some  celery-roots  at  a  depth  of  about  two  feet. 
The  eggs  are  laid  separately,  and  are  very  large  in  pro- 
portion to  the  size  of  the  body.    These  somewhat  re- 
semble hen's  eggs  both  in  shape  and  consistency,  and 
are  covered  with  a  rather  thick  and  tough  &kin«    If  they 
are  taken  out  of  the  earth  and  exposed  to  a  cold  air,  they 
frequently  crack  and  burst  in  pieces  which  fly  off  to  some 
little  distance.    Faure-Biguet  appears  to  have  succeeded 
in  preserving  the  eggs  under  such  circumstances  by 
plunging  them  as  soon  as  taken  into  boiling  water.    It 
is  believed  that  the  Testacelke  never  come  to  the  surfiace, 
except  occasionally  during  the  breeding-season,  but  that 
at  all  other  times  they  live  underground.    Their  eyes, 
however,  are  perfect ;  and  their  horns,  or  tentacles,  are 
rather  long  and  extremely  sensitive. 
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Tbstacella  Halioti'dba'^^  Drapamaud. 

T.  kaUotidea,  Dnp.  Hist  MolL  p.  121,  tab.  ix.  f.  12-14.    T.  haHoMdem, 
F.&  H.  iy.  p.26^  pL  Qt.Qt.  G.  f.  1. 

Body  contracted  towards  the  front  and  somewhat  pointed  at 
the  head,  rather  smaller  in  the  middle,  a  little  broader  behind, 
capable  of  extending  itself  Uke  a  worm,  with  a  thick  and 
tough  skin,  which  is  smooth  when  the  animal  is  crawling  at  its 
fnll  length,  bat  transversely  wrinkled  when  it  is  at  rest,  yel- 
lowish-brown, sometimes  mottled  or  speckled  with  black,  red, 
or  white :  lips  or  labial  lobes  flexible  and  extensible,  resembling 
a  third  (but  much  shorter  and  thicker)  pair  of  tentades :  mantU 
Tery  small  and  thin,  not  much  larger  than  the  shell :  tentacles 
rather  short,  smooth,  brown,  very  little  swollen  at  their  ex- 
tremities :  eyes  placed  on  the  upper  side  of  the  tentacular  ex- 
tremities, but  not  quite  at  the  end :  back  convex,  divided  into 
three  nearly  equal  parts  by  two  longitudinal  grooves  which 
extend  on  each  side  of  it  from  the  front  edge  of  the  shell  to 
within  a  very  sh(»*t  distance  of  the  tentacles ;  these  grooves 
have  parallel  ofiGsets  above  and  below,  which  are  finely  rami- 
fied :  foot  bordered  with  distinct  and  prominent  edges.  L.  3. 
B.  0-4. 

Shell  oblong,  compressed,  especially  in  the  middle  and  to- 
wards the  frx)nt  margin,  solid,  not  glossy,  closely  striate  by 
the  lines  of  growth,  and  sometimes  also  marked  by  a  few  in- 
distinct lines  which  radiate  from  the  spiral  point :  epidermis 
rather  thick :  spire  terminal,  sharp,  and  veiy  small :  anterior 
margin  rounded :  posterior  margin  obliquely  truncate :  lateral 
margins  obtusely  curved :  mouth  exceedingly  large :  piUar  lip 
thickened  and  slightiy  reflected:  fold  flat  and  sharp-edged. 
L.  0-25.  B.  016. 

Yar.  scutulum.  Body  yellowish,  speckled  with  brown.  Shell 
narrower :  spire  more  produced  and  pointed.  Testaeella  <cu- 
tulum,  Sowerby,  Gen.  Sh.  f.  3-6. 

Habitat  :  Gturdens  at  Norwich,  Plymouth,  Bideford, 
Yooghal,  and  Bandon.  The  variety,  which  was  first  dis- 
covered by  the  late  Mr.  Sowerby  in  his  garden  at  Lam- 
beth, is  not  uncommon  in  many  parts  of  the  metropolitan 

*  Beiemhling  a  SaHotis  or  ear  aheU. 
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district^  as  well  as  in  Guemsej.  This  species  has  been 
noticed  by  Continental  writers  as  occurring  thronghout 
a  great  part  of  France  (principally  in  the  South  and 
South-west,  but  also,  according  to  CoUard  des  Cherres 
and  De  PHdpital,  in  the  Department  of  Finisterre  and  at 
Caen),  Spain,  Algeria,  Corsica,  Sicily,  Madeira,  and  the 
Canary  Isles.  It  has  also  been  found  in  a  fossil  state 
near  Clermont  and  in  the  South  of  France. 

Wliether  this  singular  and  somewhat  anomalous  md- 
lusk  is  really  indigenous  to  this  country,  or  has  been  in- 
troduced and  acclimatized,  it  is  almost  impossible  to  say. 
The  means  by  which  Mollusca  become  spread  are  yarious ; 
and  Man  is  one  of  the  unconscious  agents  of  such  diffu- 
sion. A  usual  habitat  of  this  kind  of  Testacella  is  at  the 
roots  of  flower-plants,  or  under  heaps  of  dead  leaves  ia 
gardens ;  and  if  a  plant  were  imported  into  this  country 
from  the  botanic  garden  at  Montpellier  with  the  native 
soil  or  a  compost  made  of  leaf-mould,  either  the  Snail- 
slug  or  its  eggs  would  perhaps  accompany  it. 

The  European  Snail-slug  is  by  no  means  prolific,  lay- 
ing only  6  or  7  eggs  firom  April  to  July.  During  this 
operation  its  head  and  tentacles  are  drawn  in.  The  eggs, 
when  new-laid,  are  pointed  at  each  end.  The  young  are 
excluded  at  the  end  of  firom  twenty-five  to  thirty  days. 
The  sUme  is  abundant  and  colourless. 

Mr.  Tapping  described  in  the  'Zoologist'  for  1856 
(p.  5105)  what  he  considered  a  new  species  of  British 
Testacella,  under  the  name  of  MediuTempU.  It  was 
found  in  only  one  part  of  the  Middle-Temple  Gardens, 
under  the  shelter  of  a  south-west  wall.  But  his  deacrq)- 
tion  scarcely  diflers  fix>m  that  of  the  variety  sctUubam; 
and  Mr.  Norman,  who  has  examined  typical  specimens  of 
the  supposed  species,  informs  me  that  they  belong  to 
that  variety.   The  colour  of  the  body,  as  well  as  the  fium 
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of  the  shelly  are  exceedingly  Tanable  characters  in  this 
genus. 

It  is  the  Testacetta  Europaa  of  De  Boissy,  who  pro- 
posed a  change  of  name  in  consequence  of  Lamarck 
having,  a  few  months  previous  to  the  publication  of  the 
'  Histoire '  of  Drapamaud,  described  what  was  then  sup- 
posed to  be  the  same  species  under  the  somewhat  similar 
name  of  HaUotaides ;  but  it  now  appears  that  Lamarck's 
species  is  the  one  which  I  am  next  about  to  notice. 

The  T.  Mangei  of  F^russac  was  observed  by  the  late 
Mr.  J.  S.  Miller,  the  Curator  of  the  Philosophical  Listi- 
tution  of  Bristol,  between  forty  and  fifty  years  ago,  in 
the  nursery-gardens  of  Messrs.  Miller  and  Sweet,  near 
that  city,  where  it  is  stiU  to  be  found  in  considerable 
numbers.  It  has  been  since,  to  a  certain  extent,  natu- 
ralized or  acclimatized  in  this  country,  having  been  ob- 
served in  other  parts  of  Somersetshire,  as  well  as  at  Ply- 
mouth and  Cork.  I  may  add  to  this  list  of  localities  my 
own  garden  at  Norton  near  Swansea,  which  was  occa- 
sionally supplied  with  plants  from  Miller  and  Sweet's 
nurseries.  It  was  originally  (in  1801)  noticed  as  a  native 
of  Teneriffe ;  and  it  appears  to  be  also  indigenous  to 
Madeira,  the  Canary  Isles,  Portugal,  and  the  South-west 
of  France.  A  variety  of  it  (called  T»  Deshayerii  or 
AWB-ripm)  occurs  in  a  fossil  state  at  Haute-Rive  in 
France.  This  species  has  a  smaller  head,  as  well  as  a 
much  larger  and  more  convex  (almost  semicylindrical) 
shell,  than  T.  Haliotidea.  The  present  species  is  more 
prolific  and  gregarious  than  its  congeners.  Mr.  Norman 
has  kept  specimens  of  T.  Maugei,  as  well  as  of  T.  Halio- 
iidea  and  its  variety  8cutuiumy  alive  for  some  time,  and 
has  carefuUy  watched  their  habits  in  a  state  of  confine- 
ment. He  says  that  the  nest  of  earth  which  T.  Mangei 
makes  for  itself  in  times  of  drought  reminded  him  not  a 
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little  of  the  cocoon  of  the  Fuss-moth.    Within  this  co- 
coon the  Testacella  lies  encysted  until  moisture,  working 
its  way  through  the  walls  of  its  dwelling,  rouses  it  again 
into  activity  and  sends  it  forth  in  quest  of  food.    While 
in  the  encysted  state,  a  thin  white  memhrane  (a  deve- 
lopment of  the  mantle)  is  extended  firom  beneath  the 
shell  and  stretched  over  the  back  and  sides  of  the  ani- 
mal.   An  admirably-designed  protective  shield  is  thus 
formed,  which  checks  evaporation  firom  the  aurfiace  of 
the  body,  and  enables  the  flow  of  mucus,  which  is  so 
essential  to  the  life  of  the  animal,  still  to  course  along 
the  lateral  canals  and  thence  be  distributed  through  the 
branching  channels  over  the  entire  surface  of  the  body. 
When  71  Maugei  is  removed  firom  its  cyst  and  the  body 
moistened  with  water,  the  extended  membrane  is  gradu- 
ally retracted  until  it  is  entirely  withdrawn  beneath  the 
shell.     Mr.  Norman  also  remarks  that  the  habits  of  this 
species  resemble  in  many  respects  those  of  the  earth- 
worm, which  (like  the  TestaceUa)  may  in  times  of  drought 
be  found  coiled  up  in  as  compact  a  mass  as  possible 
within  a  chamber  of  the  baked  soil.    The  T.  Maugei 
has  also  the  power  of  greatly  elongating  and  extending 
the  body,  which  very  much  facilitates  its  passage  through 
the  earth.    The  Testacella  and  its  prey  are  both  noc- 
turnal animals;  and  those  who  wish  to  procure  speci- 
mens should  look  for  them  at  daybreak,  especially  after 
a  warm  dewy  night  in  the  months  of  July  and  August. 
Mr.  Norman  has  had  as  many  as  five  dosen  living 
T.  Maugei  sent  to  him  firom  Clifton,  which  were  taken 
in  this  way.    The  eggs  of  thia  species  are  large,  oval, 
opaque,  and  covered  with  a  cream-coloured  tough  skin. 
The  shell  is  developed  upon  the  young,  while  still  in  the 
embryo  ^tate. 
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Family  IIL  HELICIDiE. 

BoBT  long  and  spirally  coiled :  mantle  covering  the  front  or 
anterior  part :  tentacles  nearly  always  4  (rarely  2  only),  re- 
tractile :  eyes  placed  on  the  tips'  of  the  upper  or  single  pair ; 
Joat  oblong,  distinct  from  the  rest  of  the  body. 

Shell  spiral,  and  in  almost  every  case  capable  of  containing 
•the  whole  body. 

This  family^mprises  the  true  SnaiWand  abounds  in 
species  as  well  as  individuals.  L.  Pfeiffer  described  no 
less  than  1149  species  of  the  typical  genus^  Helix,  in 
1848^  when  his  very  serviceable  Monograph  on  this 
fiumly  was  published ;  and  if  we  add  to  this  list  the  re- 
sult of  subsequent  discoveries  or  reputed  novelties,  as 
well  as  all  the  species  of  Bulimus  and  other  allied  genera 
(which  scarcely  differ  from  Helix,  and  are  only  considered 
distinct  for  the  sake  of  more  easy  classification),  we  can 
form  some  idea  how  exceedingly  numerous  this  family 
is.  Strictly  speaking,  it  only  consists  of  one  genus,  like 
TestaceUidiB ;  and  there  is  rather  a  generic  than  a  family 
resemblance  among  its  members.  The  chief  points  of 
difference  between  the  genera  of  the  present  &mily  are, 
that  in  Succinea  the  body  is  ordinarily  a  trifle  larger 
than  the  shell ;  in  Vertigo  the  two  lower  or  smaller  ten- 
tacles are  wanting ;  in  Clausilia  the  shell  has  a  reversed 
spire,  and  is  furnished  inside  with  a  small  moveable  pro- 
cess ;  in  Bulimus,  Pupa,  and  Balia  the  spire  is  longer, 
and  in  the  last-mentioned  genus  reversed;  while  in 
CochUcopa  and  Achatina  the  spire  is  more  produced  and 
the  mouth  of  the  shell  is  channel;^  or  notched  at  its  base.  ^"^ 
But  without  some  artificial  classification  of  this  kind  the 
genus  Helix  would  be  too  unwieldy;  and  the  division 
into  subgenera  is  generally  considered  inconvenient,  be- 
cause it  occasions  additional  and  unnecessary  nomen- 
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dature.     The  genera  into  which  this  fieunily  may  be 
divided,  as  regards  the  British  species,  are  as  follows : — 

*  Shell  6Yal,  nsoally  not  quite  oovered  by  the  body.    1.  Sue- 

CIKBA. 

**  Shell  globular  or  round,  g^iassy,  sometimes  ooTered  in 
part  by  a  lobe  or  expansion  of  the  mantle.    2.  Ytojsjl. 

3.   ZOHIXBS. 

♦*•  Shell  shaped  like  the  last,  but  not  g^Utssy,  nor  any  part  of 
it  oovered  by  the  mantle.    4.  Hslix. 

****  Shell  cylindrical:  mouffi  often  furnished  inmde  with 
teeth,  and  in  one  genus  also  with  a  moveable  plate.  5.  Bu- 
LnciTs.    6.  Pupa.    7.  Yerhgo.    8.  Baua.    9.  CiAiranjA. 


Shell  shaped  like  the  last :  tmnUh  more  or  less  notdied 
at  the  base,  and  sometimes  also  toothed.    10.  Oochijoopa. 

11.   ACHATUTA* 


Genus  I.  SUCCrNE A  *,  Drapamaud. 
PL  VI.  f.  1-8. 

BoDT  gelatinouB,  usually  incapable  of  bong  quite  contained 
within  the  shell :  tentaeUs  4 ;  upper  pair  conic.  Lower  pair  very 
short :  foot  large,  oblong. 

Shell  oval  or  oblong,  thin,  amber-colour:  «ptra  short: 
motUh  large. 

The  Amber  Snails  are  allied  to  the  LhnfUNB  in  fcvm 
and  habits,  as  well  as  in  some  respects  to  the  Slugs  and 
the  true  Snails,  or  Helices — showing  that  the  order  of 
Nature  is  not  like  the  steps  of  a  ladder,  but  bears  a 
greater  resemblance  to  chain-  or  net-work^  every  link  or 
mesh  of  which  is  connected  with  the  other.  These  snaib 
are  in  a  great  measure  amphibious.  Mr.  Benson  men- 
tions his  having  found  our  common  species  (£>.  puirii) 
creeping  on  stones  under  water  in  an  Irish  lough,  in 
company  with  species  of  Planorbis,  Bythinia,  and  Physa, 

*  Amber-coloiir. 
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although  he  had  also  observed  that  an  Indian  species  of 
Succinea  firequented  dry  places  where  no  water  ever 
lodged.  Miiller  says^  however,  that  they  are  no  more 
amphibious  than  Helix  nemoralis,  a  variety  of  which  he 
had  seen  living  many  days  in  a  brook.  Although  the 
Succinea  inhabit  the  banks  of  lakes  and  marshy  places, 
and  may  even,  after  a  flood  of  heavy  or  continued  rain^ 
be  seen  under  water,  I  have  noticed  that  they  do  not 
like  remaining  in  it,  but  crawl  out  on  comparatively 
dry  land,  or  climb  up  the  stalks  of  aquatic  plants  and 
wQlowB.  When  they  are  under  water  they  draw  in  their 
tentacles.  They  can  float  on  the  water  in  a  reversed 
position ;  and  in  dry  weather  they  withdraw  themselves 
far  into  the  shell,  covering  up  the  mouth  with  a  mem- 
branous epiphragm  like  the  Planorbis  spirorbis,  var.  leu- 
ca$toma.  They  are  v^etable  feeders.  Their  eggs  are 
agglutinated  together  and  deposited  on  the  stalks  and 
leaves  of  aquatic  plants,  as  well  as  upon  stones  at  the 
water's  edge.  Succinea  are  found  in  all  parts  of  the 
world ;  and  the  extent  of  their  variation  is  equally  great. 
Their  sheUs  may  be  distinguished  from  those  of  Litmuea 
by  the  absence  of  any  fold  on  the  columella  or  pillar. 


1.  Sttccinea  pu't&is  *,  Linne. 


p.  132,  pi.  ( 


Body  rather  thick,  reddish-yellow,  closely  covered  with 
small,  flat  and  irregularly-shaped  tubercles :  tentacles  short ; 
upper  pair  not  much  swdlen  at  their  tips,  and  marked  with 
minute  and  indistinct  black  specks :  snout,  or  front  of  the  head, 
large  and  very  tumid :  foot  broad,  nearly  truncate  in  front, 
triangolar  and  slighUy  pointed  behind. 

Shisll  oval,  very  thin,  semitransparent,  glossy,  of  an  amber- 

*  Frequenting  putiriditj. 
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(colour  witli  often  a  greeiuBh  or  reddish  hue,  finely  but  iircgu* 
larly  striate  by  the  lines  of  growth,  otherwise  quite  smooth: 
epidermis  rather  thick :  whorls  3-4,  convex,  the  last  occupy- 
{  ing  at  least  four-fifths  of  the  shell :  spire  short,  abrupt  and 

blunt  at  the  point:  suture  rather  oblique  and  deep:  fnoutk 
oval :  outer  Up  sUghtly  thickened,  contracted  above,  where  it 
joins  the  columella :  pillar  lip  sharp.     L.  0*6.    B.  0*3. 

Var.  1.  subglohosa.  Shdl  shorter  and  broader  in  proportioQ 
to  its  length,  usually  much  smaller  and  more  soKd. 

k  ^  ^Yar.  2.  vitrea.    Shell  extremely  thin:  spire  smaller. 

f  1  Yar.  3.  soliduJa,    Shell  much  thicker,  reddish-yellow. 

I    >)  Habitat  :  On  water-plants  and  other  herbage^  as  well 

^  ^^  as  on  mnd^  in  all  sorts  of  moist  places/ firom  the  extreme 

.A  north  of  Zetland  to  the  Channel  Isles.    Var.  1.  Marshes 

and  by  the  side  of  lakes^  on  the  sea-coast  and  in  monn* 
tainons  districts.  Var.  2.  Carmarthenshire  (J.  G.  J.) ; 
Cork  (Humphreys).  Var.  8.  Deptford,  Wilts  (J.  G.  J.). 
This  species  is  one  of  our  upper  tertiary  fossils.  Abroad 
it  ranges  from  Siberia  to  Naples ;  and  Captain  Hutton 
has  found  it  in  Afghanistan.  Probably  some  exotic 
species  are  mere  varieties  of  this  widely-diffused  shelL 

It  is  a  sluggish  mollusk^  and  secretes  a  quantity  of 
slime.  The  clusters  of  eggs  are  oblong.  It  hibernates 
early^  and  passes  the  winter  attached  to  stones  by  means 
of  its  epiphragm^  which  resembles  silvor-paper.  The 
shell  sometimes  attains  the  len^h  of  an  inch. 

According  to  the  strict  rules  of  priority^  Klein's  spe- 
cific name  of  vettUa  ought  to  be  adopted ;  but  it  is  now 
obsolete.  ^This  name  may  possibly  have  been  derived 
from  an  account  which  was  given  by  Tulpius,  an  andent 
and  very  learned  physician^  in  his  medical  observations, 
of  a  wonderful  cure  performed  on  an  old  woman  of 
eighty-nine  by  a  dose  of  two  of  these  snails  pounded  up 
alive ! 
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2.  S.  e'leoans  *,  Risso. 

a.  etegofu,  Bino^  MolL  Alp.  Marit  p.  59,  no.  128.    S.putris,  yar.,  F.  k  H. 
It.  p.  135,  pi.  cmi,  t  IS. 

Body  thick,  jeUowish-brown,  aometimes  nearly  black,  co- 
vered with  minute  round  tubercles  and  clusters  of  black 
specks :  tentaeUs  very  short,  yellowish- white  and  transparent, 
streaked  down  the  middle  with  lines  of  black  specks ;  upper 
pair  rounded  at  their  tips :  9notU  round  and  somewhat  tumid : 
foot  broad,  rounded  in  &ont  and  behind,  narrower  at  the  tail. 

Shell  oblong,  not  very  thin,  glossy,  scarcely  semitrans- 
parent,  amber-colour  with  a  brownish  or  reddish  hue,  sculp- 
tured like  the  last  species :  epidermis  rather  thin :  whorU  3-4, 
moderately  convex  but  compressed  towards  the  suture,  the 
last  occupying  about  three-fourths  of  the  shell :  vpire  rather 
short  and  pointed :  suiwre  remarkably  oblique,  not  very  deep : 
mouth  oval :  outer  lip  slightly  thickened  and  considerably  in- 
flected above :  pillar  lip  sharp.     L.  0-6.   B.  0-25. 

Var.  1.  minor.  Shell  smaller  and  thinner,  of  a  reddish- 
brown  colour,  with  a  shorter  spire  and  more  expanded  mouth, 

.    Var.  2.  ochraeea.    Shell  smaller  and  thicker,  also  reddish- 
biown,  with  a  larger  spire  and  smaller  mouth. 

Habitat  :  Similar  situations  and  as  extensively  distri- 
buted as  & /ni/m.  Var.  1.  Falmouth;  Hammersmith 
(J.  6.  J.).  Var.  2.  Scarborough  (Bean) ;  Newcastle 
(Alder) ;  Tenby ;  Tingwall  lake,  Zetland  (J.  G.  J.).  The 
last  variety  is  often  mistaken  for  S.  oblonga.  This  spe- 
cies is  also  one  of  our  upper  tertiary  fossils.  Abroad  it 
is  foimd  everywhere  between  Finland  and  Sicily.  Ac- 
cording to  Deshayes,  it  inhabits  the  Morea;  and  Captain 
Hutton  notices  it  as  an  Afghanistan  shell. 

The  present  species  sometimes  occurs  living  with  S. 
puiris,  of  which,  on  account  of  the  great  variability  of 
form  which  prevails  in  all  the  species  of  this  genus, 
8.  eleffons  has  been  considered  by  some  authors  as  a 
variety.     Each  of  these  species  has^  however^  its  own 

*  GraoefuL 
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correBponding  variety ;  and  I  am  inclined  to  consider 
them  distinct.  The  species  now  under  consideration 
differs  from  S,  putris  in  the  darker  colour  of  its  body 
and  the  more  slender  shape  of  the  shelly  as  well  as  in 
its  longer  and  more  pointed  spire.  It  forms  a  passage 
through  its  second  yariety  from  the  last  to  the  next 
species. 

It  is  the  S.  Pfeifferi  of  Bossmassler,  as  well  as  the 
S.  gracilis  of  Alder^  but  not  of  Lea.  M.  Bourgnignat 
has  ascertained^  by  a  recent  examination  of  Risso's  col- 
lection, that  it  is  the  present  species  which  the  celebrated 
naturalist  of  Nice  described  as  8.  elegans ;  and  his  de* 
scription  sufficiently  corresponds  with  that  of  Ross- 
massler. 

3.  S.  OBLON^GA^,  Drapamaud. 

8,  oblonga,  Dnp.  Hist  MolL  p.  69,  pL  iii  f.  24,  26;  F.  ft  H.  ir.  p.  137, 
pi.  ciiii  f.  6,  7. 

Body  short,  brown  or  grey  of  different  shades,  with  some- 
times minute  black  spots,  finely  shagreened :  tenUuiUs  rather 
short ;  upper  pair  scarcely  inflated  at  their  tips :  foot  short  and 
rather  broad,  bluntly  pointed  behind. 

Shsu.  oblong-OYsl,  rather  solid,  moderately  glossy,  browmsh 
or  reddish-yeUow,  with  sometimes  a  greenish  hue,  rather 
strongly  but  irregfalarly  striate  by  the  lines  of  growth,  bat 
devoid  of  any  other  sculpture :  epidermis  thick :  whorls  3-4, 
convex,  the  last  occupying  about  two-thirds  of  the  shdl :  spirt 
prominent,  but  abrupt  and  blunt  at  the  point :  ncAire  oblique 
and  very  deep :  mouih  roundish-oval :  outer  Up  rather  thi^k, 
considerably  incurved  on  the  columella :  inner  lip  slightly  re- 
flected.   L.  0-26.    B.  0-175. 

Habitat  :  Dry  ditches,  chiefly  near  the  sea-coast  It 
is  a  very  local  species  in  this  country.  I  have  found  it 
among  the  sand-hills  on  Crymlyn  Burrows  near  Swan- 
sea, and  in  a  similar  situation  on  Braunton  Burrows 

*  Oblong. 
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near  Bideford  in  North  Devon.  Mr.  Kenyon  is  said  to 
have  found  it  near  Glasgow,  Mr.  M^Andrew  at  Balti* 
more,  Mr.  Wright  and  Mr.  Carroll  near  Cork,  and 
Mr.  Waller  discovered  it  among  turf-bogs  at  Finnoe, 
Co.  Tipperary.  The  last  appears  to  be  the  only  inland 
locali^.  Itia^n^jopmmjaon  in  our  upper  tertiaries. 
l%s  spo^s  18  "widd^  ^-dxf^iised  on  the  Continent  from 
Sweden  to  Lugano ;  and  the  8.  abbreviata  of  Morelet, 
from  Braganza  in  Portugal,  appears  to  be  only  a  variety 
of  it. 

8.  oblonga  is  unmistakeably  different  from  either  of 
the  foregoing  species,  being  invariably  so  very  much 
smaller  and  having  such  a  large  spire  in  proportion  to 
the  sixe  of  the  shell,  with  a  deeper  suture  and  a  rounder 
mouth.  I  can  scarcely  regard  the  8.  arenaria  of  Bou- 
chard-Chantereauxas  even  a  well-marked  variety  of  this 
species.  Most,  if  not  all,  of  the  British  specimens  belong 
to  this  form.  The  greater  solidity  of  its  shell  and  the 
comparatively  shorter  spire  are  probably  owing  to  the 
nature  of  its  habitat.  According  to  Bouchard-Chan- 
tereanx  this  variety  buries  itself  in  the  sand  and  makes 
a  rather  solid  epiphragm.  The  shell  is  usually  covered 
with  a  viscous  sUme  or  exudation  from  the  animal,  by 
which  a  slight  coating  of  dirt  is  sometimes  formed. 

Genus  II.  V|TB@NA*,  Drapamaud.    PL  VI.  f.  4r-6.  ^^^ 

Body  short,  usually  incapable  of  being  quite  contained  within 
the  shell :  mantle  furmshed  with  a  supplementary  lobe,  which 
is  extended  over  the  front  of  the  shell  when  the  animal  crawls : 
tentacles  4,  cyhndiical,  the  lower  pair  very  short :  foot  rather 
narrow. 

Shell  somewhat  globular,  extremely  thin  and  transparent : 
spire  short :  mouth  obliquely  semilunar :  outer  lip  thin :  no 
umbiUcus, 

*  Vromviirum,  gUm. 
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These  little  Glass^Snails  are  allied  to  the  Sltigs  in 
some  of  their  habits^  and  to  the  true  Snails  in  the  form  of 
their  shells^  leading  to  the  former  through  Sucdnea  and 
to  the  latter  through  Zonites.  Their  food  is  partly  vege- 
table^ consisting  of  Jungermannue  and  decayed  leaves, 
and  partly  animal.  They  are  said  to  attack  earth-worms, 
although  not  in  the  same  way  as  TestacelbB.  I  once  saw 
no  less  than  seven  individuals  of  V.peUudda  busily  en- 
gaged in  feeding  on  a  scarcely  dead  worm,  which  was 
faintly  writhing  about  and  endeavouring  in  vain  to  get 
rid  of  its  tiny  assailants.  They  have  also  been  noticed 
eating  horsedung.  They  live  in  moist  and  shady  places^ 
but  are  seldom  met  with  until  late  in  the  autumn.  Their 
eggs  are  deposited  in  small  heaps  and  have  a  membranous . 
covering.'^  The  whole  of  the  body  can  be  withdrawn  into 
the  shell.  They  are  very  hardy,  and  capable  of  enduring 
an  extreme  degree  of  cold.  I  have  found  a  variety  of 
the  F.  diaphana  on  the  Rifelbei^  near  Mpiite  Bosa,  at  a 
height  of  between  7000  and  8000  feet  above  the  level  of 
the  sea,  living  among  perpetual  snows  and  on  ground 
that  never  thaws.  Only  one  species  now  inhabits  this 
country,  although  another  (F.  diaphana)  formerly  did 
so,  as  is  proved  by  its  occurrence  in  our  upper  tertiary 
strata.  This  last  species  has  a  wide  range  over  the  Con- 
tinent, and,  accordiug  to  Potiez  and  Michaud,  inhabits 
the  Nortk  of  France.  It  has  been  observed  on  the 
Vosges  Mountains  at  a  height  of  upwards  of  4000  feet. 
Several  other  species  are  found  on  the  Continent. 

ViTBiNA  PELLu'ciDA*,  Miiller. 

y.peUucida,  Mull.  Verm.  Hist  pt  ii.  p.  15 ;  F.  &  H.  iy.  p.  90,  pi.  omi. 
f.  8-10,  and  (animal)  pi.  1. 1. 1,  f.  2. 

BoDT  rather  slender,  grey  with  more  or  less  of  a  reddish 

*  Transparent    ' 
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tinge,  and  having  some  minute  black  specks  on  the  anterior 
part :  foot  yellowish  underneath,  pointed  behind. 

Shbll  convex  above,  rather  depressed  below,  exceedingly 
thin  and  brittle,  remarkably  glossy  and  almost  iridescent^ 
nearly  transparent,  marked  indistinctly  by  the  lines  of  growth, 
as  well  as  by  dose-set  and  very  minute  striss  in  a  spiral  di- 
rection :  epidermis  thin :  whorU  S-4,  convex,  the  last  occu- 
pying more  than  two-thirds  of  the  shell :  spire  extremely  short, 
rising  gradually  to  a  blunt  point :  suture  very  slight,  forming 
a  narrow  groove,  which  is  striate  across :  mouth  nearly  round, 
except  where  it  is  inteimpted  by  the  periphery  of  the  penul- 
timate whorl :  outer  Up  not  very  thin,  nor  inflected  above ; 
pillar  lip  sharp.     L,  0125.     B.  0-25. 

Var.  1.  dq^ressiuscula.  Shell  rather  oval  and  flatter  on 
both  sides :  spire  scarcely  raised  above  the  level  of  the  last 
whorl.  F.  Braparruddi  and  V,  depressa,  Jeffir.  in  linn.  Trans. 
xvi.  pp.  326,  327. 

Yar.  2.  Dillwynii,  Shell  nearly  globular,  with  the  last 
whorl  very  convex:  spire  more  prominent.  V,  Dillwynii, 
Jeffi*.  I.  c.  p.  506. . 

Habitat  :  Under  stones  and  logs  of  wood^  as  well  as 
amo|ig  moss  and  dead  leaves,  in  woods  and  shady  places 
throughout  Great  Britain.  Yar.  1.  Neighbourhood  of 
Swansea  and  Plymouth  (J.  G.  J.).  It  approaches  very 
near  to  V.  major  of  the  elder  F6russac  and  V.  Drapar^ 
naldi  of  Cuvier,  with  which  I  at  one  time  considered  it 
to  be  identical.  Yar.  2.  Sand-hills  near  Swansea,  at 
the  roots  of  Rosa  spinosissima.  The  foreign  range  of 
this  common  species  extends  firom  Siberia  to  Sicily. 

This  is  an  active  and  hardy  creature,  and,  whether 
crawling  or  at  rest,  it  seems  always  to  keep  the  outer 
lobe  of  its  mantle  in  motion,  so  as  to  polish  the  shell. 
Bouchard-Chantereaux  says  that  it  does  not  begin  laying 
its  eggs  until  September,  October,  or  November,  and  that 
the  young  attain  their  full  growth  in  from  eight  to  ten 
months.  He  believes  it  does  not  live  longer  than  from 
twelve  to  fifteen  months,  having  always  found  a  number 
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of  dead  individuals  in  January^  after  the  close  of  the 
breeding-season.  Miiller  has  noticed  that  it  is  most 
lively  during  rain^  and  that  it  does  not  soon  die  if  put  in 
water.  He  added  that  while  it  was  under  water  it  ^- 
tended  all  its  body  except  the  tentacles,  which  were 
drawn  in,  and  feigned  death;  that  after  the  lapse  of 
some  hours  it  crept  out  of  the  water  cautiously  and  by 
degrees,  and  if  it  was  not  alarmed  by  the  observer  it 
stretched  out  its  horns,  and  after  crawling  into  some 
place  of  shelter  withdrew  its  body  into  the  shell.  Mr. 
Daniel,  having  collected  both  of  these  species  in  Ger* 
many,  informs  me  that  V.  pellucida  is  much  more  gre- 
garious than  V,  diaphana. 


Genus  III.  ZONI'TES*,  De  Montfort.    PL  VI.  f.  7-9- 

BoDT  long,  rather  bulky,  but  always  capable  of  being  con- 
tained withm  the  shell :  manile  thick  and  slightly  reflected : 
tent(icUs  4,  cyliadrical,  swollen  or  bulbous  at  the  tips :  /ool 
narrow. 

Shell  conical,  usually  depressed,  thin  and  semitransparent, 
extremely  glossy:  spire  composed  of  several  whorls:  mouth 
obliquely  semilunar:  outer  lip  thin:  umhilicus  more  or  less 
distinct. 

These  pretty  little  snails  resemble  the  Vitrina  in  the 
bulkiness  of  their  bodies  and  the  glassy  appearance  of 
their  shells,  as  well  as  in  the  structure  and  arrangement 
of  their  dental  apparatus  or  lingual  riband.  The  edge 
teeth  are  hooked  in  the  present  genus  and  VUrina,  but 
serrated  or  notched  in  Heluc.  Their  habits  also  are 
nearly  the  same  as  those  of  the  VitrifUB,  being  rather 
zoophagous  than  phytophagous.  They  greedily  devour 
all  kinds  of  animal  food,  whether  fresh  or  putrid ;  and 

*  From  lona,  a  girdle. 
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they  are  said  even  to  attack  the  larger  snails  and  to  enter 
their  shells  for  that  purpose.  They  frequent  dark  and 
damp  places^  being  generally  met  with  under  stones^  old 
bricks^  and  logs  of  wood  which  are  partly  buried  in  the 
earth,  as  well  as  under  and  among  dead  leaves  and  moss 
in  woods ;  and  one  kind  inhabits  cellars,  vaults,  and  wells. 
Some  of  them  give  out  when  touched  or  disturbed  a  fetid 
smell  like  that  of  garUc,  which  may  be  perceived  at  a 
considerable  distance.  Their  eggs  are  laid  in  the  earth 
and  joined  together  in  small  clusters. 

A.  Spire  depressed :  unUnlicus  open. 
1.  ZoNiTEs  cella'bius^,  Miillcr. 

Hdir  ceUaria,  MiiU.  Verm.  Hut.  pt.  ii  p.  38.    Z.  eeOanus,  F.  &  H.  ir. 
p.  33,  pi.  (SO.  f.  IS,  and  (animal)  pL  H.  H.  H.  f.  3. 

Body  obtusely  rounded  in  front  and  narrowing  gradually 
behind,  nearly  covered  with  small  and  rounded  but  very  flat 
tuberdeSy  rather  transparent,  slate-colour  or  bluish-grey,  with 
a  faint  tinge  of  yellow :  terUacles  long  and  slender,  with  very 
large  bulbs  surmounting  the  upper  pair,  bluish  or  yellowish- 
grey,  finely  speckled  with  black:  foot  very  narrow,  pointed 
and  somewhat  keeled  behind. 

Shell  compressed,  nearly  as  convex  above  as  below,  thin 
and  brittle,  very  glossy,  semitransparent,  yellowish  or  brown- 
ish-homoolour  above,  and  whitish  with  often  a  greemsh  tinge 
underneath,  irregularly  striate  by  the  curved  lines  of  growtib, 
which  are  stronger  near  the  suture,  and  microscopically  stri- 
ate, like  Vitrinay  in  a  spiral  direction  :  epidermis  rather  thick : 
whorls  5-6,  dilated,  regularly  increasing  in  size,  the  last  occu- 
pying about  one-half  of  the  sheU :  spire  extremely  short  and 
nearly  flat,  almost  central :  suture  slight,  forming  a  narrow 
groove  or  channel:  mouth  obliquely  and  deeply  semilunar: 
outer  Up  slightly  reflected:  umbilicus  broad  and  deep,  ex- 
posing nearly  all  the  interior  of  the  spire.     L.  0*2.     B.  0*5. 

Yar.  1.  complanata.     SheU  rather  smaller :  spire  very  flat. 

*  Frequentmg  oellan. 
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Var.  2.  albida.    Shell  white  or  oolourlefis. 

Var.  3.  eompacta.  Shell  not  so  white  undemeath :  whorU 
more  convex  and  compact,  the  last  not  being  so  much  dilated : 
spire  more  prominent. 

Habitat  :  Cellars,  yanlts,  drains  and  sculleries,  nnder 
fitones,  loose  bricks,  tiles  and  logs  of  wood  about  houses, 
as  well  as  under  stones  and  fallen  trees  which  have  lain 
long  on  the  ground  in  woods,  everywhere  from  Zet- 
land to  Ouemsey.  The  varieties  are  occasionally  found. 
Var.  8  approaches  the  next  species  in  form.  Z.  ceUanms 
occurs  in  a  semifossil  state  at  Copford,  Clacton,  and 
Maidstone.  Its  foreign  distribution  extends  from  Fin- 
land to  Algeria  and  Sicily ;  and  Mr.  Lowe  has  recorded 
it  from  Madeira  and  the  Canaries.  Grould  has  described 
it  as  a  North- American  species,  and  says  it  is  the  He&x 
glaphyra  of  Say ;  but  he  adds  that  it  was  probably  im- 
ported from  Europe  about  water-casks  or  greenhouse 
plants. 

Miiller  has  noticed  the  shy  habits  of  this  snail,  and 
says  that,  when  crawling,  it  alternately  withdraws  one 
of  its  horns  half-way,  although  there  is  no  obstacle  in 
front  of  it,  and  immediately  puts  it  out  again.  Mr. 
Sheppard  remarked  that  it  had  a  very  fetid  smell,  much 
resembling  that  of  the  urine  voided  by  the  common 
snake  se  defendendo,  and  by  which  one  might  fi^uently 
be  guided  to  the  spot  where  it  lies  concealed.  He  also 
noticed  that  in  some  instances  this  odour  was  not  per> 
ceptible  until  the  snail  had  been  immersed  in  boiling 
water.  The  organ  of  smell  must  be  very  acute  in  this, 
as  well  as  all  the  other  species  of  Zoniies,  judging  from 
the  size  of  their  tentacular  bulbs,  in  which  this  sense  is 
supposed  to  be  placed.  Its  slime  is  watery  and  abun- 
dant. The  dark  band  which  often  encircles  the  suture 
in  dead  shells  is  owing  to  the  dried  remains  of  part  of 
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the  body  appearing  througli  the  shell.  A  specimen  in 
my  collection  has  the  oater  or  last  whorl  marked  by  a 
rufous  band  between  the  suture  and  the  periphery. 

Idnn^  does  not  appear  to  have  known  this  common 
species.  Much  confusion  has  been  caused  by  the  post- 
humous editor  of  his  '  Systema  Naturae  ^  (Gmelin)  care- 
lessly changing  the  name  which  MiiUer  gave  to  a  differ- 
ent species  of  Helix  from  nUida  to  nitens^  and  applying 
the  latter  name  to  the  present  species.  This  is  the 
HeUx  lacida  of  Pulteney^  but  not  of  Drapamaud^  and 
the  H.  nitida  of  the  last-named  author. 

2.  Z.  allia'sius"^^  Miller. 

HeUx  oBiaria,  Mill,  in  Ann.  FhiL  new  ser.  iii.  p.  379.  Z,  aUiarius,  F.  &  H. 
IT.  p.  34,  pL  czz.  1  5,  6. 

Body  resembling  that  of  Z.  cdlarius ;  but  it  is  of  a  much 
darker  colour,  and  the  tentacles  are  shorter  in  proportion. 

Shell  more  convex  above  and  less  so  below  than  in  the 
last  species,  rather  more  solid  and  glossy,  of  a  darker  colour 
on  the  npper  side  and  not  so  white  underneath,  sometimes 
marked  with  a  few  indistinct  spiral  lines :  whorls  5,  rather 
convex,  often  irregularly  coiled,  the  last  not  so  large  in  pro- 
portion to  the  others  as  in  Z.  cellariua :  spire  somewhat  pro- 
duced :  suture  moderately  deep,  but  not  channeled :  mouth 
narrow :  outer  lip  sharp,  slightly  reflected  near  the  pillar : 
umbilieus  open  and  deep.     L.  0*1.   B.  0*275. 

Yar.  viridfda.    Shell  greenish-white. 

Habitat  :  Under  stones  on  hills  and  open  spots,  as 
well  as  among  sand-hills ;  having  an  equally  wide  distri- 
bution with  the  last  species^  but  more  local.  The  variety 
18  from  Northumberland  (Alder) ;  Kent  (Smith) ;  So- 
merset (Norman) ;  Cork  (Humphreys) ;  Belfast  (Thomp- 
son); Lincolnshire,  Salop,  Zetland^  and  Co.  Tyrone 
(J.  G.  J.).     This  species  is  one  of  our  upper  tertiary 

•  Garlicky. 
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fossils.  It  has  been  recorded  by  M.  Grateloup  as  occur* 
ling  at  Dax  in  the  Department  of  the  Landes,  and 
by  M.  Terser  at  Lyons ;  bnt  it  has  probably  been  passed 
over  in  other  pftrts  of  Europe  as  a  variety  of  Z,  jflaber, 
which  is  not  uncommon  in  France^  Gtormany^  and  Swit- 
zerland. 

This  snail  has  a  very  strong  and  pungent  smell  of  gar- 
lic, especially  when  it  is  irritated ;  and  I  have  perceived 
it  at  a  distance  of  several  feet  firom  the  spot.  Having 
found  Uving  specimens  under  stones  in  a  bed  of  wild 
garlic,  I  thought  at  first  that  they  might  have  fed  upon 
this  herb  and  thus  acquired  the  peculiar  odour;  but  I 
afterwards  observed  that  this  scent  was  quite  as  power- 
ful in  specimens  collected  on  an  open  down  where  there 
was  no  garlic.  Mr.  Norman  informs  me  that  the  scent 
varies  in  intensity,  and  is  sometimes  scarcely  percep- 
tible, even  after  considerable  irritation  of  the  animal. 

It  differs  firom  Z.  cellarhu,  the  young  of  which  it  re- 
sembles, in  the  darker  colour  of  its  body  and  shorter 
tentacles,  as  well  as  in  the  spire  of  its  shell  being  more 
produced,  the  mouth  narrower,  and  the  umbilicus  more 
open.  If  the  two  shells  are  held  sideways,  with  the 
mouth  towards  the  observer,  the  last  whorl  of  Z.  cdla- 
riu»  will  appear  deeper  than  in  the  other  shell. 

There  has  been  much  controversy  among  Continental 
writers  as  to  whether  this  species  is  distinct  finom  the 
Heliof  glabra  of  Studer.  I  incline  to  the  opinion  of 
Schmidt,  that  they  are  different.  One  test  mentioned 
by  this  author  in  support  of  his  view  is  rather  curious, 
viz.  that  Z.  alliarius  wants  the  bitter  flavour  of  the  other 
species !  I  much  doubt  if  all  conchologists  would  relish 
making  such  experiments. 
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3.  Z.  Nin.DULiTs  *,  Drapamaud. 

HelixniHdula,Tynp.ByLUon.pAl7.    Z.  ftt^u/iM,  F.  &  H. it.  p.  36, 
pL  ox.  f.  8-10. 

BoDT  dark-giey  or  slate-oolour,  with  a  brownish  tinge, 
eovered  with  flat  and  irregularly-shaped  tubercles  of  a  darker 
hne,  which  give  a  speckled  appearance :  tentacles  rather  short 
and  conical ;  bnlbs  small :  foot  rather  narrow  in  front,  swollen 
and  keeled  behind. 

Shell  compressed,  more  convex  above  than  below,  thin, 
moderately  glossy,  scarcely  semitransparent,  brown  or  yd- 
lowish-homcolonr  above,  whitish  underneath,  especially  about 
the  umbilicus ;  sculptured  as  in  Z.  ceZ2aHu«,  but  having  the 
spiral  stri0>moi)hp^iilar  and  distinct :  epiaSsrmis  rather  ^ck : 
whorls  4r-5,  convex  and  rounded,  the  last  i>ccnp)^ng  rather 
more  than  one-half  of  the  shell :  spire  slightly  raised,  nearly 
central :  stUure  rather  deep :  Tnouth  round,  except  where  it  is 
interrupted  by  the  periphery  of  the  penultimate  whorl :  ottter 
Up  not  BO  obliquely  set  as  in  the  last  species,  nor  reflected : 
umbiUcus  very  broad  and  deep,  fully  exposing  the  interior  of 
the  spire.    L.  015.  B.  0-33. 

Yar.  1.  nitens.  Shell  rather  smaller  and  of  a  lighter  colour, 
with  a  dull  and  waxy  appearance;  last  whorl  somewhat  larger 
in  proportion  to  the  others  and  laterally  expanded.  Helix 
tUtens,  Michaud,  Compl.  Drap.  p.  44,  pi.  xv.  f.  1-5. 

Yar.  2.  Hehntt.  Shell  resembling  that  of  the  above-men- 
tioned variety,  but  of  a  pearl-white  colour.  HeUx  Jlelmii, 
Gilbertson's  MS. 

Habitat  :  Under  stones  and  among  dead  leaves^  moss, 
and  herbage  in  woods,  hedge-banks,  and  elsewhere  in 
thifl  country,  firom  the  Moray  Firth  district  to  Onemsey. 
Var.  1.  South  Wales,  West  coast  of  Scotland,  and  many 
other  places.  This  variety  is  more  widely  diffused  than 
the  typical  form,  which  is  not  uncommon  on  the  banks 
of  the  Thames  near  London  and  seems  to  prefer  watery 
places,  like  Z.  nitidus.  Yar.  2.  Preston  (Gilbertson) ; 
Sevenoaks,  Kent  (Smith).    This  species  is  one  of  our 

*  Bather  glooy. 
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upper  tertiary  foflsils.  On  the  Continent  it  ranges  from 
Russia  to  the  Pyrenees^  and  the  variety  miens  esien^ 
also  to  Sicily. 

It  is  a  shy  animal  and  delights  in  dark  places,  being 
sometimes  found  underground  at  a  depth  of  some  inches 
where  the  earth  is  loose.  Its  flesh  is  of  a  rather  firm 
consistency,  and  its  slime  is  watery  and  abundant.  It 
does  not  emit  any  offensive  smell. 

The  shell  differs  from  that  of  Z.  cellarius  in  being 
smaller,  and  in  having  one  whorl  less,  the  spire  more 
raised,  and  a  much  larger  and  deeper  umbilicus.  Its 
surface  is  also  much  less  glossy. 

I  cannot  recognize  anything  more  than  a  varietal 
distinction  between  the  HeUx  nitidtda  of  Drapamaud  and 
the  H.  nitens  of  Michaud,  which  are  regarded  by  Conti- 
nental authors  as  different  species.  This  last  is  not  the 
H.  nitena  of  Gmelin  or  of  Maton  and  Rackett.  The 
variety  Helmii  is  H.  nitens,  var.  albina,  of  Moquin-Tan- 
don,  which  I  have  found  near  Lausanne. 


4.  Z.  pi/bus  *,  Alder. 

Hdix  pura.  Aid.  Cat.  Northumb.  MolL  p.  12.    Z.  jp/wrut,  F.  &  H.  it. 
p.  37»  pi.  cxzi.  f.  5,  6. 

BoDT  yellowish-grey  or  whitish,  with  fine  black  specks  and 
dose-set  tubercles,  slightly  transparent :  tentaeUs  yerj  long 
and  nearly  cylindrical ;  bulbs  small :  foot  very  narrow,  slightly 
pointed  in  front  and  rounded  behind. 

Shell  compressed,  rather  more  convex  above  than  below, 
very  thin,  not  very  glossy  bat  semitransparent,  light  horn- 
colour,  with  a  yellow  or  reddish  tinge  on  the  upper  side,  ex- 
quisitely sculptured  transversely  by  numerous  curved  strifls, 
and  spirally  by  still  finer  and  almost  microscopic  lines,  the 
intersection  of  which  gives  the  surface  a  reticulated  iqppear- 
anoe :  ^{dermis  thin :  whorU  4,  convex,  but  dilated  latmUy, 

• 
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the  last  occupying  scarcely  one-half  of  the  shell :  spin  slightly 
raised:  suture  moderately  deep,  puckered  by  the  lines  of 
growth :  mouth  nearly  round  and  not  much  interrupted  by 
the  penultimate  whorl :  outer  Up  not  very  oblique :  umbilicus 
rather  narrow,  but  deep,  disclosing  all  the  internal  spire. 
L.0075.  B.  015. 

Yar.  margaritacea.     Shell  pearl-white  and  nearly  trans- 
parent. 

Habitat  :  Among  dead  leaves  and  moss  in  woods 
throughout  the  greater  part^  if  not  the  whole^  of  Great 
Britain  from  the  Moray  Firth  district  to  Cornwall^  as. 
well  as  in  Ireland,  but  more  local  and  less  oonunon  than 
the  last  species.  The  variety  is  equaUy  diffiised.  This 
species  is  one  of  our  upper  tertiary  fossils.  Crerstfeldt, 
as  well  as  Middendorff,  has  recorded  its  occurrence  in 
East  and  West  Siberia;  and  other  writers  have  given 
Scandinavian,  German,  French,  and  Swiss  localities  for 
it.  I  found  it  in  tolerable  plenty  at  Alexisbad  and  else- 
where in  the  Lower  Harz  and  also  near  Lausanne. 

Its  habits  are  almost  subterranean,  and  in  other  re-  « 
spects  resemble  those  of  Z,  nUidulus,  with  which  it  is 
often  found,  and  from  which  it  differs  in  its  much  smaller 
size,  the  delicate  form  and  sculpture  of  its  shell,  and  the 
umbilicus  not  being  so  large  in  proportion.  According 
to  L.  Pfeiffer,  it  is  the  Helix  Hammonis  of  Strom,  which 
was  foxmd  at  Trondjhem  and  published  in  1765;  but 
Miiller  has  refenred  it  to  Z.  niiidus.  Judging  from  the 
description  and  figure  given  by  Gould  (in  the  *  Inverte- 
brata  of  Massachusetts,'  p.  183,  f.  Ill)  of  his  HeUx 
ekctrina,  I  cannot  agree  with  L.  Pfeifiier  in  considering 
that  species  identical  with  the  present,  either  as  regards 
form  or  sculpture;  and  the  habits  of  each  species  are 
quite  different. 
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5.  Z.  hadia'tulub*^  Alder. 

Helia:  radtaHda,  Aid.  Cat.  Northomb.  MoU.  p.  la    Z.  radiatuhi»,  F.  &  H. 
ir.  p.  38,  pL  cxxi.  f.  1. 

BoDT  dark  homcoloar :  tentaeUa  nearly  black,  the  upper 
ones  very  slender  and  the  lower  pair  short :  foot  exoeedingiy 
narrowi  pointed  behind,  its  sides  marked  with  minute  black 
specks. 

Shell  compressed,  equally  convex  on  both  sides,  very  thin, 
remarkably  glossy,  semitransparent,  dark  homoolour,  distinctly 
and  beantSuUy  marked  across  the  whorls  on  the  upper  side  by 
strong  curved  and  close-set  striae  which  reach  the  suture,  the 
under  side  being  also  marked,  but  less  distinctly,  by  similar 
strisd :  epidermis  thin :  whorls  4^,  convex,  and  very  little  di- 
lated laterally,  the  last  occupying  rather  less  than  one-half  of 
the  shell :  spire  slightly  raised :  suture  moderately  deep :  mouA 
nearly  round,  sometimes  thickened  inside  by  a  broad  but  sli^t 
white  rib :  ouUr  lip  scarcely  oblique :  umbilieus  nanow,  but 
rather  deep,  disclosing  all  the  internal  spire.  L.  0-075.  B.0-15. 

Yar.  viridescerUi^alba.    Shell  greenish-white. 

Habitat:  Under  stones^  logs  of  wood^  dead  leaves^ 
and  moss  in  woods,  firom  the  Moray  Firth  district  to 
Dorset.  The  variety  is  from  Shropfihire,  Co.  Cork,  and 
Co.  Tyrone  (J.G.J.) ;  Belfast  (Thompson).  This  species 
is  one  of  our  upper  tertiary  fossils.  Malm  has  recorded 
it  as  a  Swedish  shell,  Scholtz  as  Silesian,  Moquin-Tan- 
don  and  others  from  different  parts  of  France,  Stabile 
from  Lugano,  and  myself  from  the  Lower  Han  and 
Switzerland. 

This  little  mollusk  is  less  shy  and  inactive  than  Z. 
purus,  and  usually  firequents  moister  places.  It  re- 
sembles that  species  in  the  size  and  form  of  tlie  shell; 
but  the  peculiar  sculpture,  more  glossy  appearance,  and 
narrower  umbilicus  of  the  present  species  will  easily 
serve  to  distinguish  it  from  Z.purus, 
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It  is  the  HeUx  nitidula,  yar..  fi,  of  Drapamaud,  as  well 
as  the  H.  nUidosa  of  F^russac  and  H,  striaiula  of  Gray ; 
bat  both  these  latter  names  were  unaccompanied  by  de- 
scriptions. The  H.  striatnla  of  Linne^  Miiller^  and  Olivi 
are  different  from  that  of  Dr.  Gray  and  from  each  other. 

6.  Z.  ni'tidus^^  Miiller. 

J7e/ur  mYu2a,  Miill.  yerm.  Hist,  pt  iL  p.  32.   Z.  nt^tis,  F.  &  H.  ir.  p.  30, 
pL  dx.  £  4^7. 

Body  strongly  truncate  in  front,  blnish-black  or  dark- 
brown,  covered  with  large  romid  flat  tubercles  which  are  in- 
terspersed with  a  few  minute  milk-white  specks :  tnoui  small, 
short,  broad,  and  tumid:  Uniades  rather  thick  and  short; 
bulbs  globular:  foot  obtusely  rounded  in  front,  narrow  and 
somewhat  keeled  behind. 

Shell  semiglobular,  much  more  convex  above  than  below, 
not  very  thin,  but  glossy  and  semitransporent,  chocolate- 
brown,  marked  transversely  by  numerous  Curved  strLaa  which 
are  stronger  and  puckered  towards  the  suture,  and  very  finely 
granulated  under  the  microscope:  epidermis  rather  thin: 
whorls  5,  convex,  the  last  occupying  about  one-half  of  the 
shell :  spire  somewhat  prominent,  wiUi  a  blunt  point :  suture 
deep :  mouth  round,  except  where  the  penultimate  whorl  con- 
tracts it :  outer  lip  rather  obliquely  set,  thin,  and  reflected  near 
the  pillar :  umbilicus  narrow,  but  deep,  exposing  all  the  interior 
of  the  spire.    L.  01.  B.  0-275. 

Yar.  dUAda,    Shell  white  or  colourless. 

Habitat  :  Under  loose  stones  and  decayed  woodj  as 
well  as  at  the  roots  of  grass  and  on  mnd  in  bogs  and 
moist  places,  from  the  North  of  Scotland  to  Gruemsey. 
Specimens  of  the  variety  were  fonnd  by  Mr.  Chonles 
among  the  rejectamenta  of  the  Thames  at  Bichmond. 
Although  dead  shells^  they  have  not  become  bleached 
by  exposure  to  the  sun.  A  monstrosity  also  sometimes 
occurs^  in  which  the  whorls  are  slightly  disunited,  as  in 
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Z.  alliarius.  This  species  is  one  of  our  upper  tertiary 
fossils.  Its  foreign  range  extends  from  the  North  of 
Russia  to  Corsica  and  Algeria,  through  all  the  inter- 
mediate countries. 

Nothing  appears  to  be  known  as  to  the  habits  of  this 
snail^  except  that  it  is^  like  its  congeners^  of  an  inactive 
or  sluggish  nature  and  that  it  forms  a.  slight  epiphragm 
during  the  heat  of  summer. 

The  shell  difiPers  from  that  of  Z.  radiaiuhu  (which  it 
somewhat  resembles)  in  its  much  larger  size^  more  pro- 
minent spirC;  the  last  whorl  not  being  so  laige  in  propor- 
tion^ and  the  strise  being  very  much  slighter. 

Gmelin  made  one  of  his  usual  blunders  in  changing 
the  name  which  Miiller  gave  this  species  to  niiens;  and 
Drapamaud^  apparently  without  any  reason,  substituted 
in  his  '  Histoire '  a  new  name  {lucida)  for  the  correct 
one  which  he  had  previously  given  in  his  'Tableau.' 


7.  Z.  bxcava'tus*.  Bean. 

Helix  exeavata,  Bean,  in  Alder's  CaU  Korth.  MolL  p.  13.     Z.  ejeeamhu, 
F.  &  H.  iy.  p.  40,  pi.  czzi.  f.  2^ 

Body  lead-coloured  (Alder). 

Shell  compressed,  more  convex  on  the  upper  than  the 
lower  side,  glossy,  semitransparent,  *  light-brown  or  tawny, 
strongly  and  deeply  striate  in  the  line  of  growth  :  tpidermis 
rather  thin :  whorls  5^,  convex  and  nearly  cylindrical,  the  last 
occup3ring  not  much  more  than  one-third  of  the  shell :  apirt 
slightly  prominent:  suture  very  deep:  fnouih  round,  except 
where  it  is  interrupted  by  the  penultimate  whorl,  somewhat 
compressed  below :  outer  Up  as  in  the  last  species :  %anlnlkm 
broad  and  deep,  exposing  all  the  interxud  spire.  L.  0-085. 
B.  0-225. 

Yar.  intrina.  Shell  greenish-white,  transparent  Htlix  vt- 
trina,  F4t.  Tabl.  Syst.  p.  45.  E.  viridula,  Menke,  Syn.  Mofl. 
p.  20. 
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Habitat  :  Under  fallen  trees  and  among  dead  leaves 
and  moss  in  shady  woods.  The  tract  of  coimtry  over 
which  it  is  diffused  comprises  the  South  and  South-west 
of  Scotland^  North  of  England^  West  and  South  of 
Ireland^  North  and  South  Wales,  Isle  of  Wight,  and 
Cornwall ;  but  it  is  a  local  species.  The  yariety  is  firom 
South  Wales,  Cork,  and  Connemara. 

This  species  has  been  considered  peculiar  to  Great 
Britain,  and  to  be  the  only  land-shell  which  does  not 
inhabit  any  other  part  of  the  world;  but  I  have  reason  to 
belicTe  that  the  greenish^white  variety  is  the  Helix  vi- 
trina of  Ferussac,  as  well  as  the^T.  viridula of  Menke, H. 
petronella  of  Charpentier,  and  probably  also  the  H.  clara 
of  Held.  In  the  '  Malakozoologische  Blatter '  for  1858 
will  be  found  a  critical  dissertation  by  Von  Wallenberg  on 
the  Helix  viridula  of  Menke  compared  with  Z.purus,  in 
which  the  author  showed  that  these  were  quite  different 
species ;  and  I  can  answer  for  the  identity  of  Z.  exca- 
vatus  var.  vitrina  (or  viridula)  with  the  H.  petronella  of 
Charpentier,  having  found  specimens  of  the  latter  on  the 
Corner  glacier  in  Switzerland  at  a  height  of  about  7000 
feet  above  the  sea-level,  and  afterwards  compared  them 
with  the  types  in  Charpentier's  collection  at  Devens 
while  I  was  on  a  visit  to  that  eminent  naturalist.  In  a 
letter  which  is  now  before  me  firom  the  late  M.  Char- 
pentier, dated  28th  August,  1854,  he  says  the  H.  vi- 
trina  of  Ferussac  (but  not  that  of  Wagner,  which  is  a 
Brazilian  species)  is  identical  with  his  own  H.  petronella, 
and  that  it  is  very  different  from  H.  radiaiula,  with  which 
it  has  only  a  slight  relation  in  respect  of  the  striae.  Fe« 
russac  did  not  give  any  description  of  his  species.  Instead 
therefore  of  the  present  species  being  exclusively  British, 
it  likewise  appears  to  inhabit  Lapland,  Finland,  Ger- 
many, and  Switzerland.    The  publications  of  Alder  and 
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Menke  haviog  been  made  in  the  same  year,  I  tnist  I  may 
be  pardoned  in  indulging  a  patriotic  feeling  and  giving 
the  precedence  to  my  own  countryman,  especially  as  the 
name  proposed  by  Menke  designates  a  variety  and  not 
the  species. 

It  differs  from  its  nearest  ally,  Z.  nitidus,  in  its  less 
prominent  spire,  more  compact  whorls,  much  stronger 
striae,  deeper  suture,  and  more  open  umbilicus. 

8.  Z.  crystal'linus*,  Miiller. 

Helix  crystallinay  Miill.  Verm,  ffist  pt  ii.  p.  23.    Z.  crystaUmus^  P.  &  H. 
iy.  p.  41,  pi.  cxzii.  f.  1,  2. 

BoBT  clear  greyish- white,  nearly  transparent:  tentacles  rather 
short ;  upper  pair  ebony-black,  coloured  by  the  retractor  nenre ; 
lower  pair  grey :  foot  narrow,  pointed  behind,  whitish. 

Shell  depressed,  more  convex  below  than  above,  thin,  very 
glossy  and  iridescent,  transparent,  greenish-white  or  hyaline 
like  glass,  very  finely  and  closely  striate  transversely,  espe- 
cially towards  the  suture :  epidermis  very  thin :  whorls  4J--5, 
rather  convex,  but  compressed  outwards,  increasing  graduaUj 
in  size :  spire  not  mudi  raised :  suture  slight,  but  distinct : 
mouth  semilunar,  sometimes  strengthened  inside  by  a  sli^t 
rib,  which  is  seen  through  the  shell :  outer  Up  obliquely  set, 
very  thin  :  umbilicus  narrow  and  only  exposing  a  small  part 
of  the  penultimate  whorl.     L.  0*065.   B.  0*125. 

Yar.  complanata.  Shell  nearly  flat  on  both  sides ;  the  last 
whorl  proportionally  larger  than  the  others. 

Habitat  :  Under  stones  and  decayed  pieces  of  wood, 
as  well  as  among  dead  leaves  and  moss,  in  woods  and 
shady  places,  from  the  Moray  Firth  district  to  Guernsey. 
The  variety  was  found  by  me  in  Leigh  Woods  nearBristol. 
This  species  is  one  of  our  upper  tertiary  fossils.  Its 
foreign  distribution  is  very  extensive,  and  ranges  from 
Finland  to  Algeria  and  Sicily,  as  well  as  to  Madeira  and 

the  Azores. 
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This  exquisite  little  shell  was  first  noticed  as  British 
r  Dr.  Gray  in  the  J^Medical  Bepository '  for  1821. 


B.  Shell  conical,  haying  a  slight  depression  and  perforation 

instead  of  an  umbilicus. 

9.  Z.  ful'vxjs*,  Miiller. 


Helix  fidm.  Mull.  Venn.  Hist,  pt  iL  p.  56 :  F.  &  H.  vr,  p.  75,  pL  exviiL 
f.8,9.  • 

Body  dark-grey  or  slate-colour,  with  very  fine  black  specks : 
teniixdes  very  long;  bulbs  globular:  foot  roanded  in  front, 
pointed  and  keeled  behind,  having  some  scattered  milk-white 
specks  on  the  sole  or  under  part. 

Shell  pyramidal,  thin,  glossy  and  semitransparent,  horn- 
colour  or  tawny,  finely  but  irregularly  striate  in  the  line  of 
growth,  and  marked  spirally  with  dose  microscopical  lines, 
which  are  more  distinct  and  regular  at  the  base :  epidermis 
very  thin :  whorls  5^,  cyhndiical,  increasing  gradually  in  size : 
periphery  obtusely  keeled :  spire  very  prominent,  but  blunt : 
suture  deep :  mouth  semilunar,  compressed  and  narrow :  outer 
Up  curved,  but  not  oblique,  reflected  on  the  pillar :  uwhilicus 
consisting  of  a  alight  indentation,  with  sometimes  a  small  hole. 
L.  01.  B.  01. 

Var.  Mortoni,  Shell  of  a  paler  colour,  with  the  spire  more 
depressed  and  peripheral  keel  sharper.  Helix  Mortoni,  Jeffir. 
in  linn.  Trans,  xvi.  p.  332. 

Habitat  :  Under  decayed  wood^  leaves^  and  stones  in 
shady  woods  and  marshy  places,  from  the  Moray  Firth 
district  to  the  South  of  England^  as  well  as  all  over  Ire- 
land. Specimens  collected  in  dry  situations  are  much 
lai^er  than  those  which  are  found  in  wet  moss.  The 
Tariety  is  from  Somerset  and  North  Hants.  This  species 
is  one  of  our  upper  tertiary  fossils.  Its  foreign  range 
extends  from  Siberia  to  Sicily,  as  weU  as  to  the  Azores. 
According  to  Philippic  it  is  the  same  species  as  the  Helix 

»  Tawn  J. 
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Chersina  of  Say,  which  inhabits  Georgia  and  a  consider- 
able tract  of  North  America. 

It  is  the  Helix  Trochiformis  of  Montagu.  In  all 
probability  the  adult  specimen  bom  which  Miiller  de- 
scribed his  Helix  Julva  was  the  H.  edentula  of  Drapamaud 
or  the  H.  bidens  of  Chemnitz,  both  of  which  have  a  white 
keel  and  lip,  as  noticed  by  Miiller  in  his  description. 
The  last-mentioned  species  is  Scandinavian  as  well  as 
French,  and  is  closely  allied  to  H,  edentula.  In  the 
present  species  neither  the  keel  nor  lip  is  white. 

This  species  forms  a  passage  to  the  next  genus,  Hekx. 


Genus  IV.  HiTLIX*,  Linn^.    PL  VI.  f.  10, 11. 

BoDT  rather  long,  always  capable  of  being  contained  wit^ 
the  shell:  mantle  thick,  slightly  cloven  on  the  under  side: 
tentcLcles  4,  cylindrical,  more  or  less  swollen  or  bulbous  at  the 
tips :  foot  in  most  species  broad. 

Shell  conical,  not  very  glossy :  spire  usually  produced,  rarely 
depressed  or  flat :  mauih  forming  an  oblique  segment  of  a  circle, 
which  differs  in  size  according  to  the  degree  in  which  it  is  in- 
tersected by  the  penultimate  whorl :  outer  Up  sometimes  thin, 
but  more  frequently  strengthened  by  an  internal  rib  or  re- 
flected, in  some  cases  famished  with  tooth-like  tubercles 
which  contract  the  mouth :  umbilicus  usually  distinct  and  more 
or  less  open,  but  in  a  few  species  quite  closed  or  wanting,  ex- 
cept in  the  young  state. 

(This  genuB  comprises  all  the  true  SnailsJ  They  are 
for  the  most  part  vegetarians ;  but  they  occamonally  show 
a  preference  to  animal  food,  both  raw  and  cooked — ^being, 
like  Man,  omnivorous.  Every  wood,  hedge-bank,  old 
wall,  field,  and  garden  yields  some  kinds;  while  others 
frequent  mountains,  water-sides,  open  plains,  and  sand- 
downs  near  the  sea.    Most  of  them  prefer  shade  and 
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moisture;  but  some  delight  to  bask  in  the  sun's  rays, 
and  protect  their  soft  and  tender  bodies  from  the  heat 
by  forming  an  epiphragm  or  film  that  covers  the  mouth 
of  the  shell.  They  would  soon  perish  if  the  secretion 
of  slime  were  checked.  Their  habits  are  nocturnal  or 
crepuscular;  and  they  are  seldom  met  with  crawling 
about  in  the  daytime,  unless  in  wet  weather  or  after  a 
heavy  shower  of  rain.  Before  the  sun  has  fully  risen 
they  retire  to  their  lurking-places  and  hasten  to  conceal 
themselves  under  stones  or  Ic^  of  wood,  among  dead 
leaves,  at  the  roots  of  grass,  in  the  bark  of  trees,  or  in 
the  chinks  and  crevices  of  rocks  and  walls.  Some  of 
them,  which  have  no  such  place  of  shelter  to  resort  to, 
attach  themselves  to  the  stalks  of  grass  or  leaves  of  trees 
and  other  herbage,  by  means  of  a  secretion  like  that  of 
which  the  epiphragm  is  formed.  During  the  pairing* 
season  they  are  furnished  with  crystalline  darts  which 
they  shoot  at  each  other,  after  preliminary  coquettings, 
increasing  this  mutual  excitement  by  long-continued 
caresses  with  their  horns.  These  curious  love- weapons 
have  been  observed  sticking  in  the  bodies  of  snails  after 
such  conflicts.  They  are  contained  in  a  special  pouch 
or  receptacle  ready  for  use,  and  are  peculiar  to  the  pre- 
sent genus.  Their  shape  varies  according  to  the  species. 
In  some  species  each  individual  has  only  one  of  these 
missiles,  in  others  two;  and  a  few  species  have  none 
at  all.  The  ^gs  of  the  Helices,  which  are  usually  round 
and  imited  in  a  cluster,  are  laid  underground,  in  short 
and  slanting  galleries  which  the  mother  snail  excavates 
in  the  moist  or  loose  earth  with  her  foot.  The  tentacles 
of  these,  as  well  as  of  all  other  land-snails,  are  with- 
drawn in  the  same  manner  as  the  fingers  of  a  glove 
turned  inside  out. 
The  present  genus,  as  restricted  by  some  conchologists. 
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only  comprises  those  species  which  are  more  or  less 
globular  and  have  usually  a  semilunar  mouth.  But  tiie 
line  of  demarcation  seems  to  have  been  drawn  dose 
enough  when  it  excluded  those  species  having  tuneted 
shells,  such  as  the  BuUmi,  which  only  differ  from  some 
of  the  Helices  in  the  spire  being  a  little  more  produced. 
The  number  of  British  Helices  is  not  sufSdently  large 
to  justify  the  artificial  separation,  by  some  conchologists, 
of  a  few  spedes  which  have  a  depressed  spire  and  a 
more  or  less  complete  peristome,  under  the  generic 
titles  of  CarocoUa  or  Chiloirema,  and  Zurama  or  Am- 
plexus  otherwise  VaUoma. 

Three  spedes  of  Helix  appear  to  have  lived  in  this 
country  during  the  glacial  era;  but  they  have  since 
become  extinct,  or  at  any  rate  have  not  been  noticed  by 
any  writer  on  British  Conchology,  although  they  are  all 
of  a  tolerably  large  size.  Their  shells  are  found  in  the 
upper  tertiary  beds  of  our  Eastern  counties.  They  have 
survived  and  still  exist  in  the  northern  and  temperate 
parts  of  Europe.  One  of  these  spedes  is  the  H.  ruderata 
of  Studer,  which  ranges  from  Siberia  and  Lapland  to  the 
alpine  districts  of  France  and  Switzerland.  Another  is 
the  H.  incamata  of  Miiller,  which  does  not  seem  to 
extend  quite  so  far  north,  but  inhabits  Sweden,  Germany, 
France,  Switzerland,  and  Lugano.^  Mr.  Danid  informs 
me  that  he  has  found  it  in  the  Loess  at  Baden.  The 
third  spedes  is  the  H.frtUicum  of  Miiller,  which  is  found 
living  in  every  part  of  the  European  continent  between 
Finland  and  Switzerland,  and  (according  to  Gerstfeldt) 
also  inhabits  Siberia  and  the  Amoor  territory.  Mr. 
Searles  Wood  has  recorded  this  last  spedes  as  a  pliocene 
fossil  in  consequence  of  his  having  found  an  imperfect 
specimen  at  Stutton;  and  I  lately  detected  it  in  the 
lacustrine  bed  at  Mundesley. 
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A.  Shell  globosely  conic :  outer  lip  sometimes  thickened : 

umbilicus  small  or  indistinct. 

1.  Helix  lamella' ta  *j  Jeffireys. 

S.  lameUata,  Jeffir. ia  Liim.  TraoB.  xn.  p. 333 ;  F.  &  H.  ir.  p.73,  pi.  cxrii. 
f.  8.  9. 

BoDT  whitish ;  hsuck  and  head  bluish-grey  (A.  Miiller). 

Shell  pyramidal^  thin,  of  a  silky  appearance  and  lustre, 
yellowish-homcolour  or  tawny,  closely  and  regularly  striate 
or  plaited  in  the  line  of  growth,  with  similar  but  much  finer 
Btrise  in  the  interstices:  epidermis  rather  thick:  whorls  Q; 
cylindrical  and  compact,  increasing  gradually  in  size:  spire 
rather  compressed  and  blunt :  suture  deep :  mouth  semilunar : 
outer  Up  thm,  slightly  reflected  on  the  pillar :  umhilieus  narrow, 
but  very  deep.    L.008.  B.  0-09. 

Habitat  :  Among  dead  leaves  (especially  those  of  the 
holly)  in  woods  in  the  northern  counties  of  England, 
Anglesea^theNorth  and  West  of  Scotland,  and  throughout 
the  greater  part  of  Ireland.     It  also  occurs  as  a  fossil  in 
oar  upper  tertiary  beds  at  Copford.     Dr.  A.  Miiller  has 
"^j^^JhCaiA  it  near  Eiel^d^n  the  Isle  of  Rugen  iii  Hoist eiii,  *^^'^^  >^ 
'^*-*->4ikfi  Lilljeboi^  aftorwards  discovered  it  in  Sweden ;  but      ^    >^ 
^t  does  not  appear  to  have  been  noticed  elsewhere  on  the 
Continent. 

The  plaits  on  the  sur£ace  of  the  shell  are  membranous 
and  form  part  of  the  epidermis.  Further  particulars  of 
the  animal  are  desirable.  I  unfortunately  neglected  the 
opportunity  of  making  a  note  of  it. 

This  species  is  the  H.  Scarburgensis  of  Alder  (from 
Bean's  MS.)  and  the  H.  seminulum  of  Bossmassler. 

*  Covered  with  small  plates. 
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2,  H.  aculea'ta*,  Miiller. 

H»  aetUeata,  MulL  Venn.  HisL  pt  iL  p.  81 ;  F.  &  H.  ir.  p.  74,  pi.  cxnL 
f.  5,  6. 

Body  rounded  in  front  and  gradaally  narrowing  behind, 
greyish-slatecoloar  or  light-brown :  tentacles  long,  thidc,  and 
nearly  cylindrical;  upper  ones  covered  with  minute  black 
specks :  foot  slender. 

Shell  globosely-pyramidal,  rather  thin,  not  glossy,  horn- 
colour  or  light-brown,  marked  transversely  by  about  30  plaits 
of  the  epidermis,  which  rise  in  the  middle  of  each  whorl  to  a 
sharp  thorn-like  point,  as  well  as  by  smaller  intermediate 
folds,  and  striate  spirally  by  dose-set  microscopic  lines: 
epidermis  thick :  whorls  4-4^,  convex,  gradually  increaang  in 
size :  periphery  slightly  and  obtusely  keeled :  gpire  somewhat 
compressed  and  blunt :  suture  deep :  mou£h  rather  laige  and 
forming  a  deep  arch:  outer  Up  thickened  with  a  white  rib 
and  reflected  in  adult  specimens :  umbilicus  narrow  and  small. 
L.01.   B.Ol. 

Yar.  albida.    Shell  of  a  whitish  colour. 

Habitat:  Among  dead  leaves  and  mosa  in  woods^ 
from  Aberdeenshire  to  the  Channel  Isles.  Variety  fit>m 
Bath  (Clark)  •  This  species  is  one  of  onr  upper  tertiary 
fossils.  Its  foreign  distribution  extends  from  Finland 
to  Italy^  and  even  to  the  Azores, 

The  animal  walks  with  its  shell  erect^  canying  it  in 
the  most  graceful  manner.  I  have  observed  it  feeding 
on  the  Jungermannia  platyphylla.  Mr.  Daniel  informs 
me  that  in  Germany  it  travels  high  up  into  trees,  par-* 
ticularly  the  alder,  and  that  in  the  autumn  it  uses  the 
falUng  leaves  as  a  locomotive  to  reach  the  ground.  The 
shell  is  an  exquisitely  beautiful  object,  especially  when 
it  is  fresh  and  encircled  with  its  coronet  of  spines.  This 
character  alone  will  serve  to  distinguish  it  from  any 
other  British  species  of  Helix. 

It  is  the  H,  spinuhsa  of  Montagu. 

»  Prickly. 
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8.  H.  poma'tia*,  Linn^. 

i7. ^pomoftfl,  liim.  Syst.  Nat  eA  xii.  p.  1244 ;  P.  &H.  IT.  p.  46,  pi.  c^^ 

BoBT  obtusely  rounded  in  front  and  nairowing  behind  to  a 
rather  fine  point,  yellowish-grey,  with  sometimes  a  brownish 
tinge,  covered  all  oyer  with  large  oval  tubercles  or  granulations, 
which  are  of  a  yellow  colour  with  greyish  interstices :  mantU 
furnished  on  its  upper  part  with  three  fleshy  and  prominent 
lobes:  tentacles  very  long  and  nearly  cylindrical;  terminal 
bulbs  on  the  upper  pair  small  and  globular:  foot  large  and 
broad,  rounded  in  front  and  obtusely  pointed  behind. 

Shell  globular,  thick  and  strong,  opaque,  of  rather  a  dull 
aspect,  yellowish-white,  with  spiral  bands  of  brown,  which  lat- 
ter colour  is  more  or  less  diffused  over  the  surface ;  these  bands 
are  four  or  five  in  number  on  the  last  or  body  whorl,  and  are 
sometimes  confluent,  and  there  are  generally  two  or  three  (but 
occasionally  only  one)  on  the  penultimate  whorl ;  the  sur&ce  is 
also  marked  by  numerous  but  irregular  lines  of  growth  and  very 
fine  spiral  or  longitudinal  striae :  epidermis  rather  thick :  whorls 
4^  or  5,  extremely  convex,  the  last  occupying  about  two-thirds 
of  the  shell :  spire  short  and  ending  in  a  rather  blunt  point : 
suture  not  very  deep,  but  distinct :  mouth  nearly  round,  sUghtly 
contracted  and  angulated  above  by  the  projection  of  the  pen- 
ultimate whorl :  outer  lip  thick,  reflected  over  the  umbilicus, 
margined  inside  with  reddish-brown :  inner  Up  spread  over 
the  columella  and  scarcely  distinguishable :  uminlieus  narrow 
and  small.    L.  1*75.    B.  1-75. 

Var.  aUnda.    Shell  whitish  or  colourless. 

Habitat:  Woods^  hedgebanks^  and  uncultivated  places 
in  Surrey,  Hertford,  Kent,  Oxon,  Wilts,  and  Gloucester- 
shire. The  variety  has  been  found  by  Mr.  Brewer  near 
Beigate.  There  was  at  one  time  a  popular  notion  that 
it  had  been  introduced  into  this  country  by  the  Romans, 
because  it  is  foimd  near  several  ancient  encampments ; 
but  there  does  not  appear  to  be  any  other  foundation 
for  this  idea.  The  H.  pomatia  has  not  been  found  at 
Wroxeter  or  York,  or  in  many  other  parts  of  England 

*  Operculated. 
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and  Wales  where  the  Romans  built  cities  or  had  im- 
portant military  stations;  and  in  all  probability  this 
kind  of  snail  was  not  known  to  them,  as  another  species 
{H,  lucorum)  takes  its  place  in  Central  Italy.  There  is 
no  better  reason  for  the  rumour  which  is  mentioned  by 
Montagu,  that  it  was  imported  from  Italy  about  the 
middle  of  the  16th  century,  either  as  an  article  of  food 
or  for  medicinal  purposes,  and  turned  out  in  Surrey  by 
a  Mr.  Howard  at  Albury.  It  was  well  known  to  Lister, 
who  wrote  in  1678,  as  the  largest  of  our  native  snails ; 
and  in  all  probability  it  is  equally  indigenous  with  H. 
aspersa  or  the  common  garden-snail.  Neither  of  these 
species  has  been  foimd  in  any  recognized  stratum  of  the 
upper  tertiary  formation  in  this  country.  The  foreign 
distribution  of  H.  pomatia  extends  from  Finland  (Nor- 
denskiold  and  Nylander)  to  Lombardy  (Villa) ;  but  it  does 
not  appear  to  have  been  found  in  the  South  of  France.^ 
This  large  snail  makes  a  common  and  rather  a 
favourite  dish  in  the  North  of  France  and  some  parts  of 
Switzerland ;  and  Lister  gave  a  recipe  for  dr^s^  and 
cooking  it  in  this  country.  It  is  furnished  with  a 
peculiar  mouth-piece,  by  means  of  which  it  effectnaUy 
keeps  out  the  cold  and  wet  while  it  is  hibernating. 
This  covering  is  not  like  an  operculum,  forming  part  of 
the  animal,  but  consists  of  a  solid,  calcareous  and  slightly 
convex  plate,  which  exactly  fits  the  aperture  of  the  shell. 
It  is  secreted  and  formed  by  the  mantle;  and  after  it 
has  served  the  purpose  for  which  it  was  made  it  is  thmst 
aside,  and  may  be  found  lying  on  the  ground  on  the 
return  of  spring  and  genial  weather.  The  snail  repairs 
its  shell,  when  broken,  in  a  more  substantial  manner  than 
other  kinds,  on  account  of  the  superabundance  of  its 
calcareous  secretion ;  and  it  can  for  that  purpose  with- 
draw its  mantle  far  into  the  interior  of  the  spire,  so  as  to 
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reacli  almost  the  Buminit.  Owing  to  its  large  size  and 
the  consistency  of  its  body^  it  has  been  firom  an  early 
period  a  fayonrite  study  of  comparative  anatomists. 
Lister^  Cuvier^  and  others  have  published  full  details  of  its 
internal  organization.  But  the  most  interesting  account 
of  its  physiology  and  habits  is  contained  in  a  memoir  by 
M.  Gaspard^  which  will  be  found  in  the  '  Annates  des 
Sciences  Naturelles ;'  and  an  excellent  abstract  of  it, 
with  notes  by  Professor  Bell,  appeared  in  the  1st  volume 
of  the  '  Zoological  Journal.^  Space  will  not  admit  of  its 
being  reproduced  here ;  but  I  will  briefly  mention  the 
more  salient  points  of  this  excellent  memoir.  M.  Oas- 
pard  says  that  when  the  period  of  hibernating  has  arrived 
these  snails  become  indolent,  lose  their  appetite,  and 
associate  together.  Each  snail  then  excavates  with  its 
large  and  muscular  foot  a  hole  in  the  ground,  just  large 
enough  to  contain  the  shell ;  this  it  roofe  in  and  lines 
with  earth  and  dead  leaves,  making  with  its  slime  a  kind 
of  mortar,  and  smoothing  over  the  inner  surface  of  its 
winter  domicile^  Having  ju^complished  this,  it  closes 
the  mouth  of  the  shell  with  a  thick  calcareous  lid,  the 
substance  of  which,  when  first  poured  out  from  the  edges 
of  the  mantle,  resembles  liquid  plaster  of  Paris.  It 
then  withdraws  its  body  far  into  the  interior  of  the  shell, 
covering,  as  it  retires,  the  empty  space  with  several  layers 
in  succession  of  a  fine  membrane  or  film,  in  order  the 
more  completely  to  exdude  die  cold  air.  In  this  snug 
receptacle  it  remains  in  a  torpid  state  until  the  return  of 
spring,  all  animal  functions  being  in  the  mean  time  sus- 
pended. It  then  loosens  and  casts  aside  its  winter  bands 
and  resumes  its  former  life.  In  the  genial  month  of 
May,  these  snails  unite  for  propagation,  and  in  June  they 
commence  laying  their  eggs,  usually  producing  only  a 
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single  brood  in  the  yeari    The  e^s  are  about  the  size 
of  a  small  pea,  and  much  resemble  in  colour  and  con- 
sistency the  berries  of  the  mistletoe.    They  are  laid  in  a 
kind  of  nest^  which  the  mother  snail  makes  in  the  loose 
earth,  in  order  to  protect  them  from  wet  and  the  heat  of 
the  sun.     No  incubation  is  necessary,  and  they  are  left 
to  the  care  of  nature.    The  young  are  deydoped  at  the 
end  of  from  twenty*one  to  forty-five  days,  according  to 
the  season  and  state  of  the  temperature.    The  little  snail, 
when  it  is  first  excluded,  lives  only  on  the  pellicle  of  the 
egg,  the  whole  of  which  is  eaten  by  it.    This  provision 
is  similar  or  analogous  to  that  which  is  appropriated  to 
the  yoxmg  of  land  vertebrate  animals.    The  experiments 
made  by  M.  Gaspard  with  respect  to  the  function  of 
those  organs  in  snails  which  are  called  "  eyes,''  led  him 
to  condude  that  these  mollusks  are  totally  devoid  of 
sight  and  are  quite  insensible  to  light,  that  they  do 
not  perceive  an  obstacle  placed  in  their  way  until  they 
touch  it,  and  that,  after  being  deprived  of  their  horns 
which  support  the  so-caQed  eyes,  they  guide  themselves 
as  surely  as  before.    It  may  be  observed  that  this 
absence  of  sight  and  apparent  insensibility  to  light  are 
quite  consistent  with  the  nocturnal  habits  of  snails. 
Perhaps  the  defidency  of  this  sense  is  supplied  by  the  ex- 
cessive susceptibility  of  the  skin  to  outward  impressions. 
M.  Oaspard  remarks  that  he  found  in  these  pretended 
optical  bodies,  or  '^  eyes,''  nothing  more  than  the  oigans 
of  an  exquisite  sense  of  touch,  arising  from  a  large  nerve 
which  runs  through  the  tentades  and  is  expanded  over 
their  extremities.     He  also  denies  the  existence  of  any 
sense  of  hearing  or  smell  in  these  moUusks ;  but  this 
latter  statement  does  not  appear  to  agree  with  the  ob* 
servation  of  subsequent  writers. 
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This  is  sometimes  called  the  "  Apple-snail/'  which  is 
an  appropriate  name  as  regards  its  shape ;  but  the  word 
^^pomaiia  "  is  derived  from  ir&fia  an  operculmn,  and  not 
from  pamum  an  apple.  Pliny  and  Dioscorides  applied 
the  same  name  to  it,  and  for  a  similar  reason. 

B.  Shell  globose :  outer  Up  reflected :  umbUieus  wanting,  ex- 
cept in  the  young. 

4.  H.  asper'sa'^j  Miiller. 

IT.  atpenoj  MnU.  Yena,  Hist  ptii.  p.  69 ;  F.  &  H.  ir.  p. 44,  pL  cxri  1 1. 

Body  oblong,  narrow  and  ronnded  in  front,  pointed  behind, 
dark-brown  or  dirty-grey,  mottled  with  mOk-white  specks, 
coarsely  and  strongly  granulated :  tentaeUs  long  and  slender, 
considerably  diverging  from  each  other,  brown ;  bnlbs  small : 
foot  broad,  rounded  in  front  and  finely  pointed  behind,  having 
a  naiTowish  border  of  yellow,  and  transversely  wrinkled. 

Shell  globular,  rather  solid,  opaque,  not  glossy,  yellowish, 
with  spiral  dark-reddish-brown  bands ;  these  bands  are  often 
five  in  number  on  the  last  whorl  and  three  on  the  preceding  one, 
but  some  of  them  are  frequently  confluent,  and  they  are  always 
more  or  less  interrupted  by  transverse  and  zigzag  streaks  of 
white ;  the  sculptore  consirtB  of  numerous  pit-marks,  which 
probably  correspond  with  the  tubercles  of  the  mantle,  as  well 
as  of  veiy  fine,  but  indistinct,  spiral  stris,  giving  the  surface 
a  shagreened  appearance :  qndermis  rather  thick :  whorls  4^, 
convex,  the  last  occupying  about  two-thirds  of  the  shell :  spire 
short  and  ending  in  a  blunt  point :  suture  rather  oblique,  well 
defined  but  not  deep :  mouth  obliquely  roundish-oval,  obtusely 
angulated  above :  outer  lip  rather  thin,  white  and  considerably 
reflected,  much  incurved  towards  the  columella :  inner  lip  ex- 
tremely thin  and  spread  on  the  columella :  umbilicus  slightly 
perceptible  in  the  young,  but  afterwards  covered  by  a  fold  and 
thickening  of  the  pillar  lip.    L.  1*4.  B.  1*4. 

Var.  1.  albo'fasciata.  Shell  reddish-brown,  with  a  single 
white  band. 

Var.  2.  exallnda,  Menke.    Shell  yellowish  or  whitish. 

Tar.  3.  eonoideoy  Picard.  Shell  smaller^  more  conical,  and 
thinner :  mouth  smaller. 

*  Besprinkled. 
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Yar.  4.  tmtnis.    Shell  dwarfed,  extremely  thin,  and  nearly 
transparent ;  bands  reddish-brown. 

Habitat  :  Woods  and  gardens  (especially  the  latter), 
from  the  Moray  Firth  district  to  the  Channel  Isles.  I 
have  not  found  it  so  far  north  as  Zetland.  Vars.  1  and  2 
are  rather  local,  but  not  uncommon.  Mr.  Bridgman 
has  found  the  latter  under  hornbeam  hedges  near  Nor- 
wich. Var.  3.  Sand-hills  and  cliffs  on  the  sea-side. 
Yar.  4.  Downs  on  the  south  coast  of  Guernsey.  The 
dwarf  size  and  extremely  thin  texture  of  this  last  variety 
are  probably  owing  to  the  absence  of  calcareous  material 
in  the  soil  where  it  is  found.  Monstrosities  sometimes, 
but  rarely,  occur  in  which  the  spire  is  reversed,  or  the 
whorls  are  more  or  less  disjoined,  in  some  cases  so 
much  so  that  the  shell  resembles  a  ram's-hom.  The 
late  M.  D'Orbigny  showed  me  a  colony  of  the  reversed 
monstrosity  in  his  garden  at  Rochelle.  Mr.  Bridgman 
succeeded  in  rearing  a  young  specimen  of  the  same 
monstrosity  and  bringing  it  to  maturity  by  feeding  it  on 
cabbage  and  lettuce  leaves.  This  species  has  been  found 
in  the  peat-bed  at  Newbury,  but  has  not  been  noticed 
as  an  upper  tertiary  fossil.  It  does  not  appear  to  inhabit 
the  North  of  Europe  nor  Germany  (although  C.  Pfeifler 
has  noticed  it  as  found  in  gardens  there) ;  but  its  range 
extends  southward  from  France  to  Sicily,  as  well  as  to 
Spain,  Algeria,  and  the  Azores.  It  seems  to  take  the 
place  of  H,  pomatia  in  some  parts  of  Europe. 

Lister  says  that,  having  put  one  of  theA  toails  and  a 
lAmax  ater  together  in  the  same  vessel,  he  found  the 
next  day  that  the  slug  had  been  killed  and  h«df-eaten  Iq^'  j<^ 
its  companion;  and  he  also  remained  tliiLli  j^  fluid,  ^ 
which  exudes  so  copiously  from  the  body  of  H,  tupena 
when  it  is  pricked,  was  used  in  his  time  in  bleaching 
wax  for  artistic  purposes,  as  well  as  in  making  a  firm 
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cement  mixed  with  the  white  of  egg.  The  latter  eco- 
nomical use  might  now  be  repeated  with  success,  but  by 
a  less  cruel  operation,  yiz.  killing  and  pounding,  instead 
of  pricking  the  snail,  and  straining  the  fluid.  The 
garden-snail  is  much  more  prolific  than  many  of  its  con- 
geners. Bouchard-Chantereaux  mentions  that  he  has 
often  counted  from  100  to  110  eggs  which  had  been 
laid  by  a  single  individual.  Brard  noticed  that  they  are 
Tcry  sensible  of  cold,  and  hibernate  early,  clustering  to- 
gether in  the  crevices  of  old  walls  and  trunks  of  trees, 
and  attached  to  each  other  by  their  membranous  epi- 
phragms  or  winter  coverings.  They  make  great  havoc 
in  kitchen-gardens  and  spoil  the  best  wall-fruit.  There 
is,  however,  some  compensation  for  this  mischief:  a 
kind  of  broth  is  made  from  them  and  used  as  a  remedy 
for  pulmonary  complaints.  This  kind  of  snail  is  occa- 
sionally eaten  by  the  French ;  but  it  is  not  held  by  them 
in  the  same  estimation  as  the  Apple-snail.  Dr.  Gray 
says  that  the  glassmen  at  Newcastle  once  a  year  have 
a  snail-feast,  and  that  they  generally  collect  the  snails 
themselves  in  the  fields  and  hedges  the  Sunday  before 
the  feast-day.  They  are  supposed  to  have  the  power  of 
excavating  holes  in  limestone  rocks  to  form  their  winter 
quarters.  The  late  Dr.  Buckland  firstcalled  the  atten- 
tion of  geologists  to  this  circumstance ;  and  M.  Bou- 
chard-Chantereaux has  lately  published,  in  the  'Annales 
des  Sciences  Naturelles'  (4'  serie,  p.  197-218),  an  article 
entitled  ^'  Observations  sur  les  H^ces  saxicaves  du  Bou- 
lonnais,'^  which  will  well  repay  the  trouble  of  a  perusal. 
By  way  of  further  illustrating  the  habits  of  our  com- 
mon garden-snail,  I  trust  I  may  be  excused  in  transfer- 
ring to  these  pages  a  short  poem  by  Cowper,  which  ought 
to  be  known  to  all  conchologists.  It  is  called  "  The 
Snail,''  and  is  as  follows : — 
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"  To  gnus,  or  leaf;  or  fruit,  or  wall. 
The  Snail  sticks  dose,  nor  fears  to  fall. 
As  if  he  grew  there,  house  and  all 

Together: 

**  Within  that  house  secure  he  hides. 
When  danger  imminent  betides 
Of  storm,  or  other  harm  besides 

Of  weather. 

'*  Giye  but  his  horns  the  slightest  touch. 
His  self-collecting  power  is  such 
He  shrinks  into  his  house  with  much 

Displeasuie. 

"  Where'er  he  dwells,  he  dwells  alone ; 
Except  himself  has  chattels  none, 
Well  satisfied  to  be  his  own 

Whole  treasure. 

"  Thus,  hermit-like,  his  life  he  leads, 
Nor  partner  of  his  banquet  needs, 
And,  if  he  meets  one,  onlj  feeds 

The&ster. 

"  Who  seeks  him  must  be  worse  than  Uind, 
(He  and  his  house  are  so  combined,) 
If,  finding  it,  he  £eu1s  to  find 

Its  master." 

This  conimon  species  received  from  Pennant  in  1766 
the  appropriate  name  of  Helix  hortensis;  but  in  con« 
sequence  of  that  name  having  been  applied  by  Miiller, 
although  nearly  eight  years  afterwards,  to  a  different 
species  or  a  supposed  species,  the  present  name  has  beoi 
adopted  by  nearly  all  conchologists.  The  H.  grisea  of 
Linn^,  to  which  this  species  has  been  referred  by  some 
authors,  is  stated  to  inhabit  Sweden,  which  is  not  the 
case  with  H.  aspersa. 

The  H.  aperta  of  Bom  can  hardly  be  considered  a 
British  shell, — ^the  sole  ground  for  supposing  it  to  be  a 
native  of  this  country  being  the  discovery  by  the  late 
Professor  E.  Forbes  in  1839  of  a  dead  specimen  in  a 
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cart-track  in  Ouemsey.  Dr.  Lukis,  who  was  at  that 
time  and  is  still  a  resident  there^  informs  me  that  he  has 
firequently  searched  in  vain  for  this  remarkable  shell; 
and  I  have  accompanied  him  in  one  of  these  excursions. 
Its  shape  is  not  much  unlike  that  of  the  yariety  tenuis  of 
J7.  aspersa,  which  is  common  in  Ouemsey  and  is  fre- 
quently bandless  and  without  coloured  markings.  H. 
aperta  is  not  found  anywhere  in  France,  except  in  the 
extreme  South ;  it  is  also  a  native  of  Italy.  It  is  the 
H.  Naticoides  of  Drapamaud;  This  snail  is  said  to 
feed  on  vine-leaves;  and  it  ranks  with  the  ortolan  in 
gastronomic  celebrity.  Forbes's  specimen  might  possibly 
have  been  imported  and  dropped  by  some  French  sailor^ 
who  had  feasted  on  its  contents.  This  specimen,  how- 
ever, is  not  to  be  found  .in  the  British  Museum,  where  it 
was  said  to  have  been  deposited  by  the  discoverer ;  and 
Dr.  Baird  (who  has  the  chaise  of  this  department)  in- 
forms me  that  he  has  never  seen  it,  although  he  has 
made  inquiries  and  searched  more  than  once  for  it. 


5.  H.  nemo&a'lis^,  Linn^. 

B.  nemoralU,  linn.  Sytt  Nat  ed.  zii.  p.  1247 ;  F.  &  H.  iy.  p.  53,  pL  czy. 
f.1-4. 

BoBT  dark  brown,  tinged  with  yellow,  and  covered  with  very 
small  and  close-set  round  tubercles :  maTUle  of  a  greenish  hue, 
marked  with  yellowish  specks:  tentacles  of  a  diarker  colour, 
very  long  and  rather  slender ;  bulbs  globular :  foot  angular  in 
front,  gradually  narrowing  and  pointed  behind. 

Shell  globular,  depressed  below,  rather  solid  and  nearly 
opaque,  moderately  glossy,  yellow,  brown,  pink,  white,  and  of 
various  other  colours  and  shades,  with  from  1  to  5  spiral 
bands,  which  are  usually  brown,  rarely  white,  and  occasionally 
confluent  or  interrupted ;  the  sculpture  consists  of  close,  but 
irregular,  lines  of  growth  and  minute  spiral  undulating  striae : 

*  Inhabiting  groTes. 


\Ir  V  f  '*'****^  Miill.  Venn.  Hist.  pt.  ii.  p.  62. 

v*  ^  ^  ^      Var.  2.  hyhrida.    Shell  of  the  same  sine  as  the  first  variety, 
\j^^  N^  but  not  quite  so  globular :  mouth  and  rib  of  a  pink  or  liver- 
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epidemUs  rather  thin :  wJiorls  5^,  convex,  the  last  occupying 
about  three-fifths  of  the  sheU :  spire  short  and  ending  in  a 
blunt  point :  suture  slight :  moiith  obliquelf^  and  deeply  cres- 
cent-shaped :  outer  Up  thick,  reflected  and  strengthened  by  a 
strong  internal  rib,  much  inflected  above,  slightly  angnlw 
(  \^     beneath,  where  it  makes  an  abrupt  bend  towimls  the  colu- 
.  ^    \     f  r  '^'^^^  >  colour  of  the  lip,  rib,  and  columella  reddish-broim : 
\    t    \\  ^^^  ^^P  coi^sistuig  of  a  slight  reddish-brown  la3rer :  umhUuus 
*^\\    ^  ^  open  and  narrow  in  the  young,  but  afterwards  covered  and 
quite  dosed.    L.  0*65.  B.  0-9. 

Var.  1.  Jiortensis.    Shell  smaller  and  more  globular:  mouth 

\*^\\  ^^^"^PP^^  Ai^d  ^b  of  the  same  colour :  inner  Up  excessively 

V   V  V  tf  a  ^^^  ^^^  coloured  or  banded  like  the  rest  of  the  shell.   M.  hor- 

PC       " " 

>lour.    H*  hybrida,  Foiret,  Goq.  Aisne,  p.  71. 

Var.  3.  major,  Ferussac.  Shell  much  larger  and  rather  more 
depressed  thim  usual. 

Var.  4.  minor.  Shell  dwarfed,  of  the  same  shape  and  coltmr 
as  the  first  variety. 

Habitat  :  Woods^  hedges,  gardens,  and  similar  situ- 
ations everywhere ;  and  it  is  one  of  our  upper  tertiary 
fossils.  Var.  1.  Nearly  equally  difiFused  and  common. 
Var.  2.  More  local,  but  not  rare.  Var.  3.  Sand-hills  and 
downs  j  remarkably  large  on  the  rocky  Isle  of  Arran, 
Co.  Gal  way  (Barlee).  Var.  4*  Zetland  (Barlee) ;  Loch 
Carron,  Boss-shire  (J.  6.  J.).  This  last  is  analogous  to 
the  dwarf  variety  alpestris  of  H.  arbustarum.  A  re- 
versed, as  well  as  a  scalariform,  monstrosity  sometimeB 
occurs;  but  they  are  very  rare.  This  abundant,  but 
pretty,  shell  ranges  from  Norway  to  Sicily;  and  the 
variety  hortensis  is  described  by  Gould  as  North  Ameri- 
can, although  he  was  strongly  of  opinion  that  it  had  been 
imported  and  become  to  a  certain  extent  acclimatized. 

This  kind  of  snail  is  said  to  be  eaten  in  France ;  but  I 
believe  such  an  experiment  has  not  been  tried  in  this 


.<»^. 


f-z^,,y<^^ 


HELIX.  187 

country.  Lister  says  that  thrushes  are  very  fond  of 
them,  and^  in  order  to  eat  them,  pierce  the  upper  part  of 
the  shells  with  their  beaks.  He  also  remarks  that  they  are 
more  hardy  than  other  snails  and  are  the  first  to  make 
their  appearance  when  spring  returns.  Mr.  Whiteaves 
has  observed  that  they  are  often  destroyed  by  ants. 
Miiller  relates  that  he  had  detected  a  young  lizard, 
which  he  had  confined  together  with  a  live  H,  nemoralis 
in  a  box,  entering  the  shell  and  eating  the  snail.  They 
appear  to  be  fond,  in  their  turn,  of  animal  food.  Mr. 
James  Sowerby  mentioned,  in  the  '  Zoological  Journal,' 
the  case  of  a  pet  specimen  of  this  kind  of  snail  which 
preferred  roast  mutton  to  lettuce-leaves.  All  the  snails 
are  omnivorous ;  but  they  seldom  have  the  opportunity 
of  feasting  upon  cooked  meat. 

The  yariety  of  colour,  as  well  as  the  ^number  and 
arrangement  of  the  bauds  and  markings  in  this  common 
shell  are  almost  infinite.  Albin  Gras  has  enumerated 
no  less  than  198  varieties  of  the  typical  form  alone,  and 
Moquin-Tandon  has  distinguished  46  more  of  the  form 
called  horiensis.  The  colour  of  the  animal  also  varies 
nearly  as  much  as  that  of  the  shell. 

A  great,  controversy  has  long  raged  between  con- 
chologists,  as  to  whether  the  two  forms  called  nemoralis 
and  hortensis  are  distinct  species.  Linn^  united  them ; 
Miiller  separated  them.  In  modem  times,  Forbes  and 
Hanley  agree  with  the  former,  and  Dr.  Gray  with  the 
latter.  Mr.  Norman  contends  stoutly  that  they  are  not 
the  same  species;  and  his  principal  reason  is  that  H. 
nemoralis  invariably,  but  H.  hortensis  never,  has  a  cal- 
careous, and  firequently  coloured,  deposit  on  the  colu- 
mella. He  has  referred,  in  the '  Zoologist,'  to  '^  a  school- 
boy's amusement  in  Southey's  days,''  in  backing  his 
'^ black-mouths"   {nemoralis)  against  any  number  of 
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''white-moutlis''  {hortensis);  and  he  offered  to  give  odds 
of  ten  to  one  in  favour  of  the  former.  The  varietf  hybrida 
seems,  however,  to  connect  the  two  above-mentioned 
forms,  so  far  as  concerns  their  conchological  distinc- 
tion ;  and  the  only  malacological  character  of  importance, 
upon  which  a  difference  between  them  can  be  founded, 
consists  in  a  slight  variation  of  shape  in  their  love-darts. 
With  great  deference  therefore  to  the  opinion  of  those 
who  rank  these  forms  as  separate  species,  I  cannot  help 
regarding  H.  nemoralis  as  the  type,  and  H.  hortensis  and 
H,  hybrida  as  local  or  casual  varieties  of  one  and  the 
same  species.  I  have  never  found  any  two  of  these  forms 
living  together;  and  M.  Bouchard-Chantereaux  and 
others  have  made  the  same  remark. 

6.  H.  arbusto'rum^,  Linn^. 

H,  arbustorumy  liim.  Syst.  Nat  ed.  xii.  p.  1245  ;  F.  &  H.  iv.  p.  48,  pi.  est. 
f .  6, 6. 

Body  lustrous,  dark  grey  or  ahnost  black  above,  and  of  a 
light  slate-colour  below,  covered  with  round  tubercles :  fwntf^ 
marked  with*  a  few  indistinct  milk-white  specks:  tentada 
slender,  much  diverging,  glossy  and  black;  bulbs  very  globular : 
foot  narrow  and  slightly  keeled  at  the  tail,  with  the  sides  trans- 
versely grooved. 

Shell  globular,  somewhat  compressed  below,  usually  ratho' 
solid  and  nearly  opaque,  glossy,  yellowish  mottled  with  brown, 
mostly  having  a  single  brown  spiral  band  round  the  middle  of 
each  whorl  or  a  HtUe  above  it,  closely  but  coarsely  and  irre- 
gularly ridged  in  the  line  of  growth,  and  very  finely  striate  in 
a  spiral  direction :  epidermis  rather  thin :  wharh  5--6,  convex, 
the  last  occupying  about  three-fifths  of  the  shell :  9pire  vaiy- 
ing  in  length,  but  usually  depressed  and  always  ending  in 
a  blunt  point :  suture  rather  deep :  movih  forming  a  segment 
of  two-thirds  of  a  circle :  outer  lip  thick,  white  and  refleetxsd, 
sometimes  strengthened  by  an  internal,  but  not  well-defined 
rib,  much  inflected  above  and  rounded  beneath :  inner  Up  oon- 

*  Inhabiting  oopaes. 
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sistmg  of  a  mere  film  which  is  spread  on  the  columella :  umbi- 
licus very  small  and  oblique,  nearly  concealed  by  a  fold  of  the 
outer  lip.     L.0'5.  B.  0-8. 

Yar.  1 .  Jlaveseens.    Shell  yeUowish-white,  generally  without 
any  band. 

Yar.  2.  major.    Shell  larger :  spire  more  depressed.    L.  0*7. 
B.  1. 

Yar.  3.  alpestris,  Ziegler.    Shell  smaller :  spire  more  raised. 
L.  0-5.   B.0-65.^ 

Yar.  4.  fusea,  Femssac.     Shell  dark-brown,  with  or  with- 
out the  band,  yeiy  thin  and  semitransparent. 

Habitat  :  Among  alders  and  in  moist  and  shady 
woods  and  hedges^  as  well  as  occasionally  in  meadows 
by  the  side  of  rivers,  from  Zetland  to  Cornwall.  It  is 
rather  a  local  species,  and  does  not  appear  to  have  been 
found  in  the  Channel  Isles^  probably  because  the  con- 
ditions there  are  not  suitable  to  it.  Yars.  1  &  2  are  not 
very  uncommon.  Yar.  3.  Hoddesden,  Herts,  on  the 
marshes  by  the  side  of  the  River  Lea,  the  specimens 
being  numerous  and  all  of  the  same  form  and  size 
(Pickering).  Such  a  locality  is  very  remarkable  for  this 
dwarf  variety,  which  I  have  taken  on  the  Swiss  Alps,  in 
the  region  of  perpetual  snow.  The  same  variety  occurs 
in  the  upper  tertiary  beds  at  Copford*  Yar.  4.  Lunna, 
East  Zetland,  where  there  is  no  lim^tone  or  other  cal- 
careous rock.  This  probably  accounts  for  the  extreme 
thinness  of  the  shell.  It  appears  to  be  the  H.  picea  of 
Ziegler.  My  cabinet  contains  a  distortion,  from  Oxford- 
shire^ in  which  the  spire  is  exceedingly  raised.  This 
species  is  distributed  over  the  greater  part  of  Europe. 
Yon  Wallenberg  has  recorded  it  from  Lapland;  and 
Aradas  and  Maggiore  found  it  in  Sicily.  Mr.  Lowe  has 
included  it  in  his  list  of  Madeiran  land-shells. 

Bouchard-Chantereaux  says  that  this  snail  lays  its 
eggs  from  July  to  September,  and  that  the  young  attain 
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their  full  growth  in  fifteen  or  sixteen  monthB  after  thqr 
are  excluded*  Moquin-Tandon  enumerates  this  as  oine 
of  the  eatable  kinds^  but  he  adds  that  it  is  not  much 
esteemed.  The  shell  varies  considerably  in  size.  The 
epiphragm  is  exceedingly  thin  and  like  silyer-paper. 

It  was  known  to  Lister^  who  appropriately  called  it 
'^  Cochlea  maculata."  Whether  it  is  the  species  which 
Linne  described  as  H.  arbustorum  is  questionable,  as  his 
diagnosis  (''  Testa  umbilicataj  convexaj  acuminata,  aper- 
tura  suborbiculari  bimarginata,  antice  ehngm^a**)  is 
scarcely  applicable  to  this  species.  It  is,  however,  a 
Swedish  shell ;  and  the  present  name  has  been  adopted 
by  every  author. 


C.  Shell  conical :  nunxth  famished  with  an  internal  rib : 

umbilicw  distinct. 

7.  H.  Cantia'na  ♦,  Montagu. 

H.  Cantiana,  Mont  Test  Brit  p.  422,  and  SuppL  p.  145,  pi.  23.  f .  1 ; 
F.&  H.  iv.  p.  60,  pL  crvL  f.  8,  9. 

Body  yellowish,  with  a  rosy  or  blush-colour  tint  in  front, 
covered  with  small  and  numerous  greyish  tubercles :  mantU 
marked  with  close-set  milk-white  sp^ks :  tentacles  greyish- 
brown,  widely  diverging ;  upper  pair  rather  thick  at  the  base, 
but  becoming  slender  towards  the  point;  bulbs  nearly  spherical: 
foot  somewhat  truncate  in  front,  ending  in  a  triangular,  swollen 
and  keeled  tail,  with  dose  transverse  grooves  at  its  sides. 

Shell  subglobular,  somewhat  compressed  both  above  and 
below,  rather  thin  and  semitransparent,  slightly  glossy,  yellow- 
ish-white, with  often  a  tint  of  reddish-brown  or  ferwn-cdour, 
especially  on  the  last  whorl  towards  the  mouth  and  on  the 
under  side,  and  often  marked  with  a  white,  but  indistinct, 
spiral  band,  which  is  placed  a  little  above  the  periphery  and 
does  not  extend  much  beyond  the  last  half  of  the  body  idiori ; 
sculpture  consisting  of  ra^er  close,  but  irregular,  curved  trana- 
verse  strise :  epidermis  thin,  covered  in  young  and  half-grown 

*  Kentish. 
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spedmens  with  short  hairs,  which  are  easily  nibbed  off  and 
disappear  in  the  adult :  whorls  6-7,  convex,  the  last  occupying 
rather  more  than  one-half  of  the  shell  :•  spire  short  and  ending 
in  a  blnnt  point :  suture  rather  deep :  mtndh  obliqne,  forming 
a  segment  of  about  three-fifths  of  a  circle,  furnished  inside 
with  a  rather  thick  white  rib,  which  is  placed  at  a  little 
distance  from  the  edge :  outer  lip  thin  and  slightly  reflected, 
not  much  inflected  above,  rounded  beneath,  and  folding  over  at 
its  junction  with  the  columella :  umhilicus  small  and  narrow, 
but  rather  deep,  exposing  the  whole  of  the  spire.  L.  0*4. 
B.  0-7- 

Habitat  :  Hedges,  wooded  banks,  and  walls,  in  the 
home  and  many  of  the  southern  comities  of  England,  as 
well  as  in  Northumberland,  Yorkshire,  Gloucestershire, 
Somersetshire^  Monmouthshire,  and  Glamorganshire. 
In  the  appendix  to  Welsh  and  Whitelaw's  *  History  of 
Dublin,'  it  is  stated  to  inhabit  that  neighbourhood ;  but 
this  locality  seems  to  be  doubtful,  as  subsequent  writers 
on  Irish  Conchology  have  not  confirmed  the  correctness 
of  such  statement.  It  does  not  appear  to  range  north 
of  England ;  but  it  is  found  in  France,  Illyria,  Italy, 
and  Sicily. 

Bouchard-Chantereaux  mentions  its  breeding  at  so 
early  an  age  that  the  mouth  of  its  then  tender  shell  is 
often  broken  at  the  edge  in  the  course  of  propagation. 
The  eggs  are  laid  in  a  damp  spot.  It  hibernates  from 
November  to  February,  and  forms  an  epiphragm  like 
a  film  of  the  finest  blown  glass.      « 

Lister  appears  to  have  indicated  H.  Cantiana  as  a  lai^e 
variety  of  H.  rufescens,  or  a  distinct  species,  which  he  says 
is  foimd  in  Kent.  It  is  the  H,  Carthusiana  of  Drapar- 
naud,  but  not  the  H.  Cartusiana  of  Miiller ;  and  Donovan 
described  it  under  the  name  of  H.  pallida,  which  is 
much  more  appropriate  than  the  one  it  now  bears.  The 
present  species  is  very  unlike  any  of  those  which  I  have 
above  described. 
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The  H,  Umbata  of  Drapamaud  has  been  introduoed 
into  the  list  of  our  MoUusca  on  the  authority  of  the  bite 
Mr.  6.  B.  Sowerby^  in  consequence  of  seyeral  specimeiiB 
having  been  once  found  on  hedges  near  Hampstead.  It 
is  about  half  the  size  of  the  last  species,  of  a  reddish- 
brown  colour,  more  conical  and  strongly  striate,  and  it 
has  a  very  conspicuous  white  band  encircling  the  peri- 
phery. It  inhabits  the  centre  and  South  of  France ;  and 
Terver  has  found  it  as  far  north  as  Rouen.  Possiblv  it 
may  be  rediscovered  in  this  country  and  have  its  daim 
to  admission  as  a  British  species  recognized. 

8.  H.  Caetusia'na  *,  Muller. 

H.  Cartusiana^  MiilL  Verm.  Hist  pt  iL  p.  15.    H,  CartkuatanOy  F.  k  H. 
iv.  p.  51,  pL  cxvi.  f.  5,  6. 

BoBT  rather  narrow  and  much  rounded  in  front,  yellow  or 
saffron-colonr,  with  a  faint  tinge  of  red ;  tubercles  dose-set 
and  finely,  but  indistinctly,  speckled  with  brown ;  neck  marked 
with  a  short  longitudinal  black  line  which  commences  at  the 
base  of  the  upper  tentacles :  mantle  covered  with  minute  milk- 
white  specks:  tentacles  long;  upper  pair  very  slender';  bulbs 
very  small  and  nearly  globular :  foot  somewhat  rounded  in 
front  and  narrowing  beMnd. 

Shell  subconic,  depressed  above,  rather  more  globular  bdow, 
somewhat  solid  and  nearly  opaque,  not  very  glossy,  yellowish* 
white,  with  a  tint  of  fawn-colour  or  light-brown,  and  generally 
marked  with  a  white  spiral  band,  which  is  placed  a  little 
above  the  periphery  and  does  not  extend  much  beyond  the 
last  half  of  the  body  whorl ;  sculpture  consisting  of  irregular 
strisB  in  the  line  of  growth,  whidi  are  stronger  towards  the 
suture  and  on  the  upper  whorls,  as  well  as  of  faint  and  in- 
distinct spiral  striae,  which  are  only  perceptible  on  the  um- 
bilical region  and  by  the  aid  of  a  strong  magnifying  power ; 
besides  this  striation,  the  surface  of  the  lower  or  body  whorl 
is  indented  by  crowded  and  indistinct  pit-marks,  giving  it  a 
shagreened  appearance:  epidermis  rather  thin:  whorU  6—7, 
compressed  alK>ve  and  convex  beneath,  so  as  to  make  the 

*  fVrom  its  haying  been  first  diaooTered  near  a  Carthiuian  Mdiiitij. 
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periphery  appear  alightly  keeled;  the  last  occapying  about 
half  the  ahelL :  spire  ^ort,  but  somewhat  pointed :  suture  rather 
deep :  nunUh  of  the  same  shape  as  in  the  last  species,  and  simi- 
larly strengthened  inside  by  a  broad  white  rib,  whidi  is  visible 
on  the  outside  and  placed  near  the  opening :  outer  lip  thin  and 
Tery  little  reflected,  except  towards  the  umbilicus,  not  much 
inflected  aboTe :  umbilicus  very  small  and  narrow,  having  more 
the  character  of  a  perforation,  and  partly  covered  by  l^e  re- 
flexion of  the  outer  lip.    L.  0-275.  B.  0*5. 

Yar.  rufilabris.  Shell  smaller,  with  the  inside  rib  of  a 
reddish-brown  colour.  H.  rujllabris,  Jeffi:.  in  linn.  Trans,  xvi. 
p.  509. 

Habitat  :  On  graas  and  herbage  in  the  hollows  of 
downs  on  the  Kentish  and  Sussex  coasts;  common. 
The  variety  is  found  at  Lewes  and  Littlehampton. 
Gerstfeldt,  as  well  as  Middendorflf^  has  recorded  this  as 
a  Siberian  species ;  but  it  does  not  appear  to  have  been 
noticed  in  the  North  of  Europe.  It  inhabits  the  whole 
of  France,  the  Rhine  district.  South  Germany,  Switzer- 
land, Dalmatia,  Italy  and  Greece.  MiiUer,  who  first 
described  this  species,  says  that  he  received  French 
specimens  from  Geoffiroy. 

This  moUusk  is  hardy,  and  during  the  heat  of  the 
day  remains  attached  to  stalks  of  grass  and  leaves  of 
plants  by  means  of  a  film,  of  the  same  nature  as  the 
epiphragm,  which  it  secretes  for  that  purpose.  The 
edges  of  the  mouth  or  outer  lip  are  thus  agglutinated. 
The  animal  has  a  singular  habit  of  protruding  the  whole 
of  its  foot  before  any  other  part  of  the  body  when  it 
issues  firom  the  shell  to  commence  its  walk.  Its  ^gs 
are  nearly  as  large  as  those  of  H.  Cantiana,  which  has 
nearly  tluree  times  the  bulk  of  the  present  species.  I 
have  never  observed  any  appearance  of  hairs  on  the 
shell ;  but  perhaps  none  of  my  specimens  are  sufficiently 
young  to  show  this  character. 
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Dr.  Leach  says  that  Mr.  Gibbs  first  disocyveied  this 
species  to  be  an  inhabitant  of  Britain^  in  1814^  and  com- 
municated it  to  Col.  Montagu,  who  named  it  in  his 
MS.  ''  Helis  Gibbm."  It  is  the  H.  CartkusimeOa  of 
Drapamaud,  who  mistook  Miiller's  species  for  H,  Gbii- 
tiana.  It  differs  from  the  last-mentioned  species  in  die 
shell  being  of  a  much  less  size,  more  solid  and  nearly 
opaque,  and  in  the  spire  being  more  depressed  and  the 
umbilicus  much  smaller  and  more  contracted. 

All  authors  subsequent  to  MiiUer  (with  the  exception 
of  Gmelin  and  Poiret)  have  written  the  specific  name 
with  an  "  h"  i.  e.  Carthuriana.  The  name  of  the  reUgionB 
Order  is  said  to  have  been  derived  firom  Cartuae  or  Char> 
treuse,  a  hamlet  near  the  famous  Monastery;  and  in 
Ducange^s  Glossary  the  monks  are  called  "  Cartusienses, 
a  Cartusiensibus  montibus.^'  I  therefore  think  the  ori- 
ginal spelling  of  Cartusiana  ought  to  be  retained. 

9.  H.  BUFEs'cENs  *,  Pennant. 

H.  rvfescens,  Penn.  Brit  ZooL  iy.  p.  134^  pL  Izzxr.  1 127;  F.  AH.  iv. 
p.  66,  pi.  orriiL  £  4,  7,  /^ . 

Body  yellowish,  grey,  or  brown,  of  .various  degrees  of  in- 
tensity, with  dark-brown  stripes  running  along  ttie  neck  and 
on  to  the  tentacles,  rather  strongly  tubeieled :  tetUadet  of  the 
same  colour  as  the  rest  of  the  body ;  upper  pair  long  and 
slender,  lower  ones  very  short ;  f6oi  of  a  lifter  colour,  some- 
what narrow  and  slender,  but  short. 

Shell  subconic,  compressed  above  and  angularly  roonded 
below,  rather  solid  and  nearly  opaque,  scarcely  glossy,  light  ash- 
grey  with  generally  a  reddish-brown  hue,  sometimes  trans- 
versely streaked  with  the  last  colour,  and  often  marked  with 
a  white  spiral  band  which  encirdes  ^e  last  whoil,  findly  and 
closely  but  irregularly  striate  transversely :  periphery  obtoady 
keeled:  epidermis  not  very  thin:  wTiorh  6-7,  depressed  above 
and  convex  beneath;  the  last  occupying  rather  more  than  half 

*  Of  a  reddish  oolocir. 


HBLIX.  195 

the  shell :  ^ire  short  and  blunt :  suture  rather  deep :  fnouth 
obliqaely  semilnnar,  higher  than  broad,  furnished  inside  with 
a  broad  white  rib,  which  is  distinctly  visible  outside  and  placed 
at  a  little  distance  from  the  opening :  outer  lip  not  very  thin, 
slightly  reflected,  especiaUy  towards  the  umbihcus,  sharply  but 
not  much  inflected  above :  umbUieus  narrow,  but  distinct,  ex- 
posing all  the  interior  of  the  s^re.    L.  0*3.  B.  0*5. 

Yar.  1.  aJbida,    Shell  white  or  colourless. 

Yar.  2.  minor.     Shell  smaller :  spire  more  raised. 

Habitat  :  Hedges^  gardens,  shrubberies  and  suburban 
woods,  among  nettles,  under  stones  and  logs  of  wood, 
and  in  strawberry-  and  violet-beds,  in  most  parts  of 
England  from  Westmoreland  southwards,  as  wcJl  as  in 
South  Wales  and  Ireland.  The  two  varieties  are  not 
uncommon ;  and  I  have  a  scalariform  distortion.  It  is 
one  of  our  upper  tertiary  fossils.  This  species  does  not 
appear  to  be  known  in  the  North  of  Europe ;  but  it  is 
conmion  in  the  North  of  France  and  at  Heidelbei^,  and 
(according  to  Morelet)  it  inhabits  Algeria.  Mr.  Lowe 
has  enumerated  it  as  a  Madeiran  species.  If  F^russac 
is  right  in  referring  to  it  the  H.  Altenana  ofi^ck^  the  ^mL^^^^ 
present  species  is  a  native  of  other  parts  of  Germany. 

H,  rufescens  was  accurately  described  by  Lister,  who 
said  it  was  a  favourite  food  of  thrushes.  Little  heaps  of 
empty  shells,  with  the  spire  broken,  may  often  be  seen 
in  our  gardens;  so  that  the  safety  of  a  strawberry  crop 
may  be  partly  ensured  by  encouraging  these  favourite 
songsters.  This  little  snail  never  goes  out  in  the  daytime, 
nnless  after  a  shower  of  rain.  According  to  Bouchard- 
Chantereauz,  it  lays  from  40  to  50  e^s,  between  the 
months  of  August  and  October,  and  the  young  are 
excluded  at  the  end  of  from  twenty  to  twenty-five  days. 
The  shells  of  these  young  ones,  and  even  of  such  as  have 
as  many  as  four  whorls,  are  really  hispid.     This  was  first 
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noticed  by  Montagu;  but  as  he  evidently  confounded 
H,  hispida  with  the  present  species  in  this  stage  of 
growth^  his  statement  that  the  young  of  H.  rufescens  was 
coTcred  with  hairs  was  discredited.  Capt.  Bruce  Hutton 
has  quite  satisfied  me  on  this  point ;  and  the  haira  are 
very  easily  discerned  with  a  lens  of  moderate  power. 
They  are  very  short  and  caducous ;  but  the  sockets  of 
the  hairs^  or  the  impressions  which  are  caused  by  their 
insertion  into  the  epidermis^  remain  on  the  surfiioe  of 
full-grown  specimens,  and  may  be  seen  under  a  micro- 
scope. M.  Drouet  has  lately  confirmed  this  fact  of  the 
young  shells  being  hispid.  In  some  specimens  bam 
Clifden,  C!o.  Oalway,  the  shell  is  finely  striate  in  a 
spiral  direction. 

Having  had  an  opportunity  of  observing  in  their  native 
habitats  the  H.  circinnatay  montana,  and  cmlata  of  Studer, 
which  appear  to  belong  to  one  and  the  same  spedes,  I 
am  not  inclined  to  consider  them  as  varieties  of  J7.  m- 
fescens.  Their  spire  is  much  more  depressed  and  the 
suture  deeper  than  in  the  present  species.  I  have,  how- 
ever, no  doubt  that  the  H.  glabella  of  Drapamaud,  and 
probably  also  the  jET.  clandestina  of  Hartmann,  are  the 
same  as  our  shell.  The  H.  rttfescena  of  Omelin  and 
Grateloup  are  very  different  irom.  this,  the  former  being 
a  river  shell  and  the  latter  an  exotic  species. 

10.  H.  concin'na.*,  Jeffireys. 

H.  eoncitma,  Jeffi*.  in  linn.  Trans,  xri.  p.  336.    H,  hupida,  rar.  concnmo, 
F.  ft  H.  iv.  p.  70,  pi.  cmii.  f.  2, 3. 

Body  lustrous,  reddish-brown,  minutely  tuberded  or  gra- 
nulated :  tentacles  of  a  lighter  colour;  upper  pair  larger  and 
more  slender  than  in  the  next  species  (IT.  hit^da) ;  lower 
ones  very  short :  foot  narrow,  of  a  greyish  colour  on  its  sides 
and  sole. 
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Shell  subconic,  oompresaed  on  both  sides,  rather  solid  for 
its  size,  but  semitransparent,  somewhat  glossy,  light  ash-grey, 
with  occasionally  faint  streaks  of  reddish-brown,  giving  the 
shell  a  prettily  mottled  appearance ;  there  is  also  frequently 
on  the  last  whorl  a  white  spiral  band  like  that  in  H.  rufeseens ; 
the  surface  also  is  transvenely  striate  as  in  that  species :  jpm- 
phery  obtusely  and  indistinctly  keeled :  qndermis  rather  diick, 
sparsely  covered  with  short  white  hairs,  which  are  easily 
rubbed  off:  whorls  6-7,  compact,  rather  depressed  above  and 
slightly  convex  beneath,  the  last  scarcely  occupying  one-third 
of  the  shell :  sptVe  short  and  blunt :  suture  deep :  mouth  ob- 
liquely semilunar,  considerably  higher  than  broad,  furnished 
inside  with  a  sharp  white  rib,  which  becomes  thicker  towards 
the  umbilicus  and  is  placed  near  the  opening :  ouUr  Up  not 
very  thin  in  adult  specimens  and  somewhat  reflected :  tcm&t- 
Ucus  rather  broad,  open  and  deep.    L.  0*2.  B.  0*4. 

Yar.  1.  aVnda.    Shell  white. 

Tar.  2.  mxTwr.  Shell  smaller  and  also  white:  spire  more 
depressed  than  usual. 

Habitat  :  Under  stones  among  nettles  and  the  Arum 
maculatum,  as  well  as  at  the  roots  of  grass  in  moist 
places;  generally  distributed.  Yar.  1.  With  specimens 
of  the  usual  colour.  Yar.  2.  South  of  Ireland  (Dill- 
wyn) ;  Bath  (Clark) ;  Dover  (J.  G.  J.).  The  typical 
form  occurs  notunfirequently  in  our  upper  tertiary  beds. 
It  is  not  unconmion  in  many  parts  of  the  Continent^ 
but  it  has  been  probably  overlooked  and  considered  a 
variety  of  H.  hispida.  The  second  variety  I  found  at 
Calais^  as  well  as  at  Dover. 

Between  two  and  three  years  after  I  had  described 
this  species  in  the  'Transactions'  of  the  Linuean  So- 
ciety, I  had  some  misgivings  as  to  its  being  distinct  from 
some  of  the  numerous  varieties  of  H.  hispida,  and  I 
expressed  this  doubt  in  a  Supplement  to  my  Monograph ; 
but  as  the  species  I  had  proposed  is  adopted  by  Conti- 
nental naturalists,  and  there  is  a  fair  probability  that  this 
has  quite  as  good  a  claim  to  specific  distinction  as  many 
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others^  I  haye  now  yentured  to  restore  it.  The  shell  ia 
never  globose,  like  that  of  H.  Mspida,  and  it  is  more 
glossy;  the  umbilicus  is  considerably  more  open;  and 
the  hairs  are  more  scattered  and  easily  shed.  Besides 
these  differences  in  the  shell,  Mr.  Smith  has  pointed  out 
in  the  '  Zoologist '  (1854,  p.  4333)  that  the  animal  is 
darker-coloured,  and  the  foot  narrower  and  far  less 
fleshy  than  in  H.  kUpida,  which  has  a  thick  yellowish- 
white  foot.  From  H.  rufescens,  with  which  the  present 
species  seems  to  connect  H,  hUpida,  it  differs  in  the 
shell  being  much  smaller,  and  in  the  whorls  being  more 
rounded  and  compact,  though  equally  numerous.  All 
these  three  species  are  found  together.  Sometimes  the 
shell  of  H,  cancinna  exhibits  several  formations  in  suc- 
cession of  the  labial  rib. 

Beck  has  referred  the  H,  umbroaa  of  Fartsch  to  the 
variety  minor  of  the  present  species ;  but,  judging  finom 
Rossmassler's  figure,  the  Austrian  shell  is  much  more 
globular.  Neither  can  this  be  the  H.  depilata  of  C. 
Pfeiffer,  which  he  describes  as  subglobose  and  having  a 
narrow  umbilicus.  He  compares  it  with  H,  nericea,  and 
not  with  H,  hispida. 

11.  H.  His'piDA*,  Linn€. 

H.  hispida,  Linn.  Syst  Nat  ed.  xii.  p.  1244;  F.  k  H.  it.  p. 68,  pLcxviiL 
f.  1,  and  (animal)  pi.  G.  G.  G.  f.  I. 

BoDT  greyish-brown  or  slate-ooloar,  mottled  with  Uack; 
tubercles  speckled  with  milk-white :  tentades  rather  tiuck,  of 
a  somewhat  darker  colour  than  the  rest  of  the  body :  foot 
rounded  in  front,  marked  with  fine  black  specks,  gradoaUy 
narrowing  behind  to  a  rather  blunt,  convex  and  keeled  taiL 

Shell  subconic,  more  convex  above  than  below,  rather  thin 
and  semitransparent,  veiy  little  glossy ;  colour,  mRAingn^  aead 
sculpture  the  same  as  in  IT.  concinnOf  but  the  colour  of  the 
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present  species  is  nsoallj  much  daricer  and  of  a  unifonn  yd* 
lowish-brown :  periphery  rounded,  and  seldom  keeled  or  an- 
g:alated :  epidermis  thick,  closely  covered  with  short  recurved 
white  hairs,  which  are  persistent  and  not  easily  rubbed  off: 
whorle  6-7,  rounded  and  moderately  convex  on  both  sides, 
the  last  occupying  about  one-third  of  the  shell :  spire  some- 
what raised,  but  blunt :  suture  deep :  mouth  obliquely  semi- 
lunar, rather  broader  than  high,  sometimes  (especially  in  the 
adult)  furnished  with  an  interior  rib,  as  in  the  last  species  : 
cuter  Up  thin,  not  reflected,  and  very  little  inflected  above : 
vnibQicuM  small  and  narrow,  but  deep.    L.  0*185.  B.  0*3. 

Yar.  1.  euhrufa.  Shell  reddish-brown  and  more  solid,  with 
a  strong  labial  rib. 

Tar.  2.  aUbida.    Shell  thinner,  white  or  colourless. 

Yar.  3.  eoifiica.    Shell  smaller :  spire  more  raised. 

Yar.  4.  furtia.  Shell  much  smaller,  but  with  a  strong  labia, 
lib :  gpvre  depressed.    L.  0*1.  B.  0*2. 

Yar.  5.  subgldbosa.  Shell  more  globular  and  much  thinner, 
homcolour  or  white :  umJtnlicus  very  small.  H,  serieea,  Alder, 
8iq>pL  Cat.  Northumb.  MoU.  p.  4. 

Habitat  :  Everywhere  under  stones  and  logs  of  wood^ 
as  well  as  among  moss  and  herbage  in  woods,  gardens, 
hedges  and  all  sorts  of  rural  spots*  Yar.  1.  Not  im- 
oommon  in  dry  situations.  Yar.  2.  In  osier-beds,  as 
weU  as  on  the  limestone  at  Kendal.  Yar.  3.  At  the 
roots  of  Rosa  spinasissima  on  the  sand-hills  near  Swan- 
sea. Yar.  4.  Freshwater,  Isle  of  Wight  (Metcalfe) . 
Yar.  5.  Northumberland  and  Durham  (Alder) :  Ham- 
mersmith; Plymouth;  Brocklesby, Lincolnshire  (J. 6.  J.). 
I  have  noticed  this  variety  in  Continental  collections 
as  H*  serieea ;  but  it  is  certainly  not  Miiller's  species  of 
that  name,  although  forming  a  passage  to  it.  Distor- 
tions of  the  spire  are  sometimes  met  with.  This  species 
is  conmion  in  our  upper  tertiary  strata.  It  has  a  wide 
range,  extending  firom  Siberia  to  Sicily,  from  which 
latter  place  PhiUppi  has  recorded  it  under  the  name  of 
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H.  sericea.  Mr.  Lowe  has  noticed  it  as  inhabiting 
Madeira.  In  all  probability  it  derives  its  origin  firom 
a  preglacial  epoch. 

This  little  snail  does  some  nuschief  in  onr  gardens  by 
nibbling  before  the  dawn  of  day  the  leaves  of  some  of 
the  more  sncculent  plants.  The  Bev.  Bevett  Sheppard 
remarked  that  it  was  an  amphibious  species,  being  ''fie? 
quentiy  found  some  feet  below  the  surface  of  water  on 
stakes  and  piles,  upon  which  it  ascends  and  descends  at 
pleasure  ;^^  and  he  added  that  the  ^gs  resemble  tiiose 
of  birds  and  retain  their  form  without  shrinking.  Ac- 
cording to  M.Bouchard-Chantereaux^the  H.  Mapida  lays, 
between  the  months  of  April  and  September,  40  eggs, 
which  are  globular,  white  and  opaque;  the  firy  are  bom 
at  the  end  of  the  twentieth  to  the  twenty-fifth  day,  and 
emerge  from  the  egg  with  nearly  one  whorl  of  their  shell 
formed;  and  more  than  half  of  this  embryonic  sheQ  is 
then  covered  with  minute  red  and  straight  hairs  of  a 
tolerably  strong  consistence.  The  summit  of  the  spare 
is  quite  smooth  and  polished.  The  black  spots  on  the 
mantle  are  sometimes  visible  through  the  semitrans- 
parent  shell,  even  in  dried  specimens.  The  first-formed 
whorls  are  often  whitish,  in  consequence  of  their  not 
being  occupied  by  the  animal. 

The  H.  plebeia  of  Drapamaud  seems  to  be  one  of  the 
numerous  varieties  of  this  species,  judging  firom  his 
description  and  a  compariscm  of  specimens  thus  named 
which  I  received  fi!t)m  his  fiiend  M.  D'Orbigny  at 
Rochelle.  According  to  Moquin-Tandon,  the  nmbilicos 
of  this  variety  is  very  narrow.  Several  other  species 
have  been  carved  out  of  this  variable  and  ubiquitous 
form  by  Continental  conchologists. 
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12.  H.  ssBi'cBA  *,  Miiller. 

ff,  terieea,  MiilL  Verm.  Hut  pt.  iL  p.  62;  F.  &  H.  ir.  p.  71,  pi.  cxriii. 
f.6,6.  r         r- 

BoDT  yellowish-grey,  dosely  taberded:  mantle  reddish- 
brown,  with  milk- white  specks :  tentacles  rather  long,  of  an 
iron-grey  colour:  foot  rather  broad  and  slightly  raised  at  its 
sides. 

8hbll  conical,  snbglobular,  thin,  but  (by  reason  of  its  colour) 
not  usually  semitransparent,  scarcely  glossy,  greyish-white, 
with  sometimes  a  few  slight  transyerse  streaks  of  reddish- 
brown,  very  finely  but  indistinctly  striate  in  the  line  of  growth : 
periphery  rounded,  and  never  keeled  or  angnlated :  epidermis 
rather  thick,  closely  covered  with  rather  long  and  very  fine, 
white,  downy  hairs,  which  are  persistent  and,  when  rubbed 
off,  leave  their  sockets  veiy  perceptible,  giving  the  surface  in 
that  case  a  finely  granulated  appearance :  whorls  6,  extremely 
convex,  the  last  occupying  nearly  one-half  of  the  shell :  spire 
considerably  raised,  but  blunt :  suture  not  veiy  deep :  mouth 
semilunar,  much  broader  than  high,  sometimes  (in  adult 
specimens)  furnished  with  a  slight  internal  white  rib,  which 
is  much  stronger  towards  the  umbilicus:  outer  lip  thin,  a 
little  reflected,  scarcely  at  all  inflected  above :  umbilieus  ex- 
ceedingly small,  but  deep,  having  more  the  character  of  a 
perforation.    L.02.  B. 0-3. 

Yar.  ewmea.  Shell  homoolour,  very  thin,  glossy  and  semi- 
transparent  ;  the  labial  rib  perceptible  on  the  outmde. 

Habitat  :  Mossy  banks  and  hedges  in  varioujs  parts 
of  the  country,  from  the  Moray  Firth  district  to  Corn- 
wall, as  well  as  at  Tenby  and  Manorbeer  in  Pembroke- 
shire. I  am  not  aware  of  any  Irish  locality.  The 
variety  was  found  by  me  at  Lulworth.  This  species 
occurs  in  our  upper  tertiary  beds.  It  inhabits  the  more 
temperate  parts  of  Europe;  but  according  to  Krynicki  it 
is  found  in  the  Caucasus,  and  Oerstfddt  has  recorded 
it  as  occurring  in  the  province  of  Irkutsk  in  Siberia.  It, 
however,  seems  to  be  local  both  here  and  abroad.    It  is 

•Silky. 
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difficult  to  ascertain  its  exact  distribation^  because  of  a 
variety  of  H.  hispida  being  often  mistaken  for  it. 

It  seems  to  affect  elevated  as  well  as  moist  situations. 
Puton  found  it  on  the  Yosges  mountains  at  a  height  of 
about  3772  English  feet. 

This  shell  is  easily  distinguishable  firom  H.  hispida  by 
the  globoseness  of  its  form  and  greater  height  of  the 
spire,  by  being  much  more  thin  and  of  a  lighter  cxdonr, 
by  the  want  of  any  keel  or  angularity,  and  by  the  thicker 
and  downy  covering  of  hair. 

It  is  the  H,  hispida  of  Montagu,  whose  description  of 
the  shell  is,  as  usual,  most  accurate.  He  says  ''  it  is  so 
remarkably  light  and  so  covered  with  hairs,  that  when 
let  {all  upon  a  hard  body  it  is  scarce  heard.''  Beck  is 
of  opinion  that  the  H.  sericea  of  Miiller  is  the  young  of 
H,  incamata ;  but  the  surface  of  immature  shells  of 
that  species  is  not  hairy,  but  scaly  or  like  seal-skin. 
The  present  species  appears  to  be  the  H.  revelaia  of 
F^russac ;  and  it  is  also  the  H.  gramdata  of  Alder,  and 
my  H,  globularis, 

13.  H.  bevela'ta  *,  Michaud. 

H.  reveldta,  Mieh.  Compl.  p.  27,  pi.  rr.  f.  6-8 ;  F.  &  H.  ir.  p.  70^  pL  em. 
f.  1-3. 


BosT  pale  yellowish-grey,  sometimes  having  a  zeddish  or 
dusky  hue,Glos(Qlytabercled:  man^  yellowish-brown,  minutely 
speckled  with  brown  and  milk-white;  tentades  rather  thi(^ 
and  long,  of  a  dirty-grey  colour  faintly  tinged  with  violet  or 
brown ;  the  upper  ones  finely  granulated,  with  globular  bolbs : 
foot  rounded  in  firont,  triangular  and  keeled  behind;  sides 
marked  with  transverse  furrows. 

Shell  subglobular,  somewhat  compressed  above  and  rounded 
below,  very  thin  and  semitransparent,  rather  glossy,  yeUowish- 
green,  marked  with  irregular  wrinkles  in  the  line  of  growth, 

*  DiflooTered. 
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which  are  stronger  towards  the  suture  and  base  of  the  shell, 
making  the  former  appear  slightly  puckered;  the  surface  is 
also  yeiy  finely  granulated :  periphery  rounded  and  prominent : 
epidermiB  rather  thick,  covered  with  short  white  hairs,  which 
are  easily  rubbed  off:  whorb  4^,  yery  convex  and  swollen, 
the  last  occupying  two- thirds  of  the  shell :  spire  very  little 
raised  and  blunt :  suture  remarkably  deep :  mouth  forming  a 
s^^ent  of  about  three-fifths  of  a  circle,  contracted  inside  by 
the  prominence  of  the  periphery,  not  fiimished  with  a  rib : 
<nUer  lip  thin,  a  little  reflected  and  considerably  so  near  the 
umbilicus,  shaiply  inflected  above:  unUnlicus  small,  narrow, 
and  not  deep.    L.  0-185.  B.  0-285. 

Habitat  :  Downs  on  the  sea-coast  of  our  Southern 
counties  and  the  Channel  Isles,  as  well  as  (according  to 
Mr.  E.  J.  Lowe)  in  Nottinghamshire.  The  British 
localities  are  so  few  that  I  will  particularize  them^  in 
the  hope  that  the  known  range  of  this  comparatively 
rare  species  may  be  extended  by  inrther  observation. 
They  are — ^Torqnay  (Hanley) ;  Plymouth  (Norman) ; 
Devon  (Bellamy) ;  Megavissey  (Couch) ;  Pendennis 
(Cocks^  Benson) ;  Land's  End  (Millet)  and  ScUly  Isl^ 
(Barlee), — all  the  last  four  being  Cornish  localities; 
Guernsey  (Forbes  and  others) ;  Sark  (Lukis  and  J.  O.  J.) ; 
Stanton-on-the- Wolds,  Notts,  in  woods  during  October 
(Lowe).  It  is  found  in  the  South-west  of  France  and 
in  Portugal,  as  well  as  (according  to  Michaud)  in  the 
alpine  valleys  of  the  former  country. 

In  winter  and  dry  weather  it  buries  itself  rather  deep 
in  the  earth,  and  must  be  looked  for  by  pulling  up  tufts 
of  grass  and  large  stones  which  are  sunk  in  the  ground, 
as  well  as  by  searching  among  the  roots  of  shrubs  and 
furze-bushes.  It  has  a  diflferent  kind  of  epiphragm  for 
summer  and  winter.  The  former  kind  is  filmy,  trans- 
parent and  iridescent,  and  it  has  a  small  roimd  hole 
corresponding  with  the  position  of  the  respiratory  orifice, 
thus  enabling  the  animal  to  procure  a  continual  supply 
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of  air  from  the  atmosphere*    The  winter  covering  is 
thicker^  opaque,  and  nearly  white. 

This  is  another  instance  of  rather  conspicuona  land- 
shells  having  been  overlooked  in  places  where  observant 
naturalists  had  long  searched  and  obtained  much  smaller 
species.  Col.  Montagu  especially  investigated  the  Tes- 
tacea  of  our  Southern  counties ;  and  these  have  always 
been  a  favourite  haunt  of  our  field  or  outdoor  concho- 
legists.  The  H.  revelata  was  for  the  first  time  noticed 
as  a  British  species  by  Dr.  Gray  in  1840,  in  consequence 
of  the  late  Professor  Edward  Forbes  having  found  it 
in  Quemsey  and  presented  specimens  to  our  National 
Museum. 

The  H.  revelata  of  F^russac,  who  first  used  this  name, 
is  (as  I  have  before  observed)  the  H,  sericea  of  Miiller; 
but  Michaud  afterwards  described  and  figured  the  pre* 
sent  species  under  the  same  name,  supposing  it  to  be 
F^russac's  species.  It  therefore  appears  unnecessary 
to  adopt  the  name  either  of  PonerUina  or  occidentaUs, 
which  were  subsequentiy  (in  1845)  applied  to  this  species 
by  Morelet  and  B4cluz.  The  H.  revelata  of  Bouchard- 
Chantereaux  is  our  H.  fusca,  of  which  I  had  an  oppor- 
tunity of  satisfying  him  soon  after  the  publication  of 
his  excellent  Memoir  on  the  Land  and  Freshwater  Md- 
lusca  of  the  Pas-de-Calais.  Some  shells  which  I  noticed 
in  the  collection  of  M.  D'Orbigny  at  Bochelle,  in 
1830,  as  having  been  received  by  him  firom  Drapamaud, 
under  the  name  of  H.  sericea  (two  of  which  he  kindly 
presented  to  me  and  are  now  in  my  possession),  belong 
to  the  present  species,  and  occasioned  the  remark  which 
I  made  in  the  Supplement  to  my  paper  in  the '  Tiinnp<m 
Transactions'  (vol.  xvi.  p.  507)  as  to  the  H.  sericea  of 
the  last-named  author.  Michaud's  work  was  not  pub- 
lished until  1831. 
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14.  H.  FUs'cA^^  Montagu. 

H,  fuaca,  Mont  Test  Brit  p.  424,  pL  xiii.  £.  1 ;  F.  &  H.  It.  p.  77i  pL  cm 
f.  4, 5,  and  (animal)  pL  GT.  Q-.  G.  f.  4. 

BoBT  long,  yellowiBh-white  or  grey,  with  two  longitadinal 
streaks  of  brown  leading  to  the  tentacles,  irregularly  bnt  rather 
finely  tuberded:  mantU  covered  with  jfisdnt  and  minnte  specks 
of  brown  and  milk-white :  tentacles  long,  bluish-grey  with  a 
slight  tinge  of  violet ;  bulbs  short :  foot  very  long  and  narrow, 
pointed  behind,  with  a  bluish  tint  on  the  sides  near  the  sole. 

Shell  subcorneal,  slightly  compressed  above  and  below,  ex- 
tremely thin  and  transparent,  glossy,  yellowish-brown,  marked 
transversely  with  strong  but  irregular  wrinkles ;  the  surface  of 
young  sheUs  is  also  very  finely  striate  in  the  same  direction 
like  hair-doth :  periphery  rounded,  but  endrded  by  a  slight 
ked:  epidermis  tolerably  thick:  whorls  5^,  convex,  the  last 
occupying  rather  more  than  one-half  of  the  shell :  9pire  some- 
what raised,  but  not  pointed :  suture  distinct,  though  not  deep : 
mo%Uh  oblique,  semilunar,  considerably  broader  than  high,  not 
furnished  with  a  rib :  ovter  lip  very  thin,  reflected  over  the 
umlnlicus  and  sharply  inflected  above:  wmbtUcus  extremdy 
small  and  narrow,  reduced  to  little  more  than  a  perforation. 
L.0225.  B.0'35. 

Habitat  :  Woods^  on  young  trees,  and  among  nettles 
and  dog-mercury,  in  many  parts  of  these  isles  firom 
Aberdeenshire  to  Devon^  but  not  everywhere.  It  is  one 
of  our  upper  tertiary  fossils.  Montagu  mentions^  in  his 
Supplement  (p.  148),  having  received  through  Mr.  Boys 
from  Scotland  a  shell  which  would  seem  firom  the  de- 
scription to  be  a  white  variety  of  this  spedes ;  but  the 
source  is  rather  suspidous,  as  Mr.  Boys  was  the  means 
of  introdudng  many  exotic  shells  into  our  Fauna.  T- The 
finest  specimens  in  my  collection  were  kindly  sent  to 
me  by  the  late  Mr.  Thompson  of  Belfast^  firom  that 
neighbourhood.  H.fasca  occurs  in  the  North  and  South- 

*  Dark-farown. 
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west  of  France ;  but  it  does  not  appear  to  have  beeu 
noticed  elsewhere  on  the  Continent, 

M.  Boachard-Chantereaux^  who  was  the  first  to  dis- 
cover this  species  in  France,  but  who  mistook  it  for  K 
revelata,  says  that  it  inhabits  young  alders  (the  foliage 
of  which  constitutes  its  food)  in  the  woods  near  Bou- 
logne, and  protects  itself  firom  the  heat  of  the  day  by 
clinging  to  the  underside  of  the  leaves,  falling  with 
them  in  September  and  October;  and  that  it  then  occa- 
pies  itself  in  the  work  of  reproduction,  for  which  the 
dead  leaves  offer  a  convenient  place  of  retreat.  Its  c^gs 
number  firom  40  to  50,  and  are  globular  and  of  an  opaline 
lustre.  The  young  are  excluded  about  the  twentiedi 
day  after  the  eggs  are  laid,  and  become  adult  at  the  &id 
of  firom  ten  to  twelve  months.  These  pretty  little  snails 
are  tolerably  active,  and  appear  to  be  nearly  always 
moving  their  horns  about.  They  secrete  a  good  deal  of 
slime.  According  to  Moquin-Tandon  they  are  grega- 
rious and  sociable,  and  have  been  observed  each  mutually 
polishing  its  neighbour's  shell  with  its  foot. 

The  shell  differs  firom  that  of  any  other  kind  of  British 
Helix  in  its  peculiar  sculpture,  which  resembles  that  of 
a  Continental  species,  H.  incarwUa,  In  shape  and  the 
narrowness  of  its  umbilicus  it  somewhat  resembles  H. 
sericea ;  but  in  the  present  species  the  spire  is  more  de- 
pressed, the  last  or  body  whorl  is  proportionally  largff 
than  the  others,  and  the  epidermis  is  never  hairy  like 
that  of  the  last-named  species,  or  H.  revelata.  The  tex- 
ture of  this  shell  is  also  far  more  fragile  than  in  either  of 
those  species,  and  its  colour  is  uniformly  of  a  light  yellow- 
ish-brown, instead  of  whitish  or  dark  greenish-brown. 

This  is  not  the  H,  fuaca  of  Poiret  (whose  work  pre- 
ceded that  of  Montagu  by  two  years) ;  but  as  that  shell 
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18  only  a  variety  of  H.  nemoralis  and  allied  to  the  one 
called  hybrida,  there  does  not  appear  to  be  any  greater 
reason  for  changing  Montaga's  name  than  there  was  in 
the  similar  case  of  H.  revelata. 


D.  Shell  snboonical  or  depressed,  and  banded :  c/uter  lip  streng- 
thened by  an  internal  rib :  umbUious  large  or  distinct. 

15.  H.  Pisa'na*  MiiDer. 

AlV0(nia,MfilLyenn.Hiflt  ptu.p.60;  F.  &  H.  iy.  p.  66,  pL  czr.  f.  7, 8. 

Body  yeUowish-grey  with  a  tinge  of  red  in  front,  rather 
strongly  taberded;  mantle  often  dark-brown,  tinged  with 
yellow  and  marked  with  very  small  and  nimierons  milk-white 
specks :  tenUxcUs  rather  broad  at  their  base,  but  slender,  finely 
shagreened;  the  so-called  optic  nerves  continue  along  the 
neck,  so  as  to  form  two  dark  lines ;  bnlbs  very  globular  and  of 
a  reddish  colour,  indistinctly  speckled  with  brown :  foot  long, 
somewhat  truncate  in  front,  gradually  narrowing  and  pointed 
behind,  but  not  keeled. 

Shxll  subglobular,  slightly  compressed  above,  convex  below, 
rather  solid  and  opaque,  moderately  glossy,  yellowish-white, 
beautifully  marked  witii  brown  spiral  bands,  which  vary  greatly 
in  number  (thero  being  sometimes  as  many  as  fifteen  or  sixteen 
on  the  last  whorl,  but  usually  only  one  imdemeath),  and  more 
or  less  marked  transversely  with  short  oblique  streaks  of  the 
same  colour,  causing  the  upper  part  of  the  shell  to  appear 
speckled ;  sculpture  consisting  of  irr^:ular  strias  in  the  Ime  of 
growth  and  of  fine,  dose,  spiral  striae,  which  intersect  the 
transverse  striae  on  the  upper  whorls  and  give  to  the  surface  a 
delicately  reticulated  appearance:  periphery  rounded:  ept- 
dernds  extremely  thin  and  only  perceptible  under  a  micro- 
scope: whorls  5^,  very  convex  but  compressed  towards  the 
suture,  the  last  occupying  considerably  more  than  one-half  of 
the  shell :  tpire  somewhat  raised,  but  having  a  blunt  point, 
idiich  is  of  a  purplish-brown  colour:  stUure  rather  slight: 
mouth  forming  a  segment  of  two-thirds  of  a  circle ;  interior 
sometimes  pink  or  blush-colour  and  furnished  with  a  slight 
lib,  which  is  either  pale  yeUowish,  white,  or  pink :  otUer  lip 
sharp,  but  thickened,  reflected  in  the  direction  of  the  umbilicus 

*  First  found  at  Pisa. 
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and  especially  oyer  it,  rather  abruptly  inflected  above :  um- 
bilicus extremely  small,  narrow  and  obHque.    L.  0-5.  B.  0*75. 

Var.  alba.  Shell  pale  yellowish-white  or  snow-white,  with 
or  without  translncent  markings.  IT.  fVsana,  var.  a2&a,  Shnttle- 
worth,  Moll.  Cors.  p.  15. 

Habitat:  On  a  hill  and  sand-banks,  as  well  as  in 
gardens  facing  the  sea,  at  Tenby  in  Pembrokeshire,  to 
the  south  and  south-west  of  that  charming  watering- 
place  (Montagu  and  others);  Manorbeer  in  the  same 
county  (J.  6.  J.) ;  St.  Ives  and  Whitsand  Bay,  Cornwall 
(Montagu) ;  Jersey  (Lukis) ;  and  also  (according  to  Dr. 
Turton)  Balbriggan  strand  in  Dublin  Bay.  Although 
local,  it  is  most  abundant  at  Tenby,  and  is  said  to  be 
equally  so  in  Jersey  and  near  Dublin.  Its  foreign  dis- 
tribution seems  also  to  be  limited.  The  centre  and 
South  of  France,  Spain,  Portugal,  Italy,  Judsesi,  Dal- 
matia,  Illyria,  Algeria,  Madeira,  the  Canary  Isles,  and 
Azores  are  the  only  extra- British  localities  that  I  hare 
seen  recorded. 

The  limited  range  of  this  species  in  Great  Britain  is 
unaccountable.  I  have  endeavoured  twice,  with  an  in* 
terval  of  nearly  three  years  between  each  attempt,  to 
colonize  this  beautifully  marked  and  peculiar  shell  on 
the  sand-hills  near  Swansea,  by  bringing  a  basketful  of 
live  specimens  from  Tenby,  a  distance  of  only  about 
thirty  miles ;  and  they  were  spread  over  difierent  parts  of 
the  Burrows,  in  order  to  ensure  a  better  chance  of  success. 
But,  although  they  seemed  at  first  to  thrive  tolerably 
well  in  the  new  locality,  they  did  not  multiply,  and  the 
birds  soon  ate  up  the  immigrants.  These  experiments 
were  made  at  different  times  of  the  year ;  and  the  soil 
and  herbage  on  the  Swansea  sand-hills  were  the  same  as 
at  Tenby,  the  only  difference  being  the  aspect,  which  at 
Swansea  was  more  easterly.    The  colouring  of  the  man- 
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tie  ooiresponds  with  the  markings  of  the  shell.  The 
pink  hue  of  the  mouth  appears  to  be  deeper  and  brighter 
in  specimens  which  are  exposed  to  the  sun^  Drapar- 
nand  says  that  this  colonr  is  more  perceptible  in  the 
shells  of  those  individuals  which  have  been  kept  a  long 
time  without  food^  or  after  their  death.  These  snails 
adhere  in  the  daytime  to  the  stalks  and  leaves  of  grass^ 
as  well  as  to  shrubs^  by  means  of  a  rather  thick  calca^ 
reous  secretion,  which  lines  the  outer  lip  of  the  mouth. 
My  late  friend  Mr.  Barlee  informed  me  that  at  St.  Ives 
he  procured  live  specimens  by  digging  some  inches  in 
the  sand-hills,  at  the  roots  of  the  Carew  arenaria,  where 
the  snails  had  buried  themselves,  the  weather  being 
then  very  hot  and  the  herbage  not  affording  much  shelter 
from  the  sun's  rays.  Both  in  summer  and  winter  they 
dose  the  mouths  of  their  shells  with  an  epiphragm, 
which  in  the  former  case  is  filmy,  very  transparent  and 
iridescent,  and  in  the  latter  opaque  and  like  thin  paper. 
Mr.  Millet  says  that  they  feed  on  the  Eryngium  maru 
timum.  According  to  St.  Simon  they  are  omnivorous. 
One  of  them  greedily  devoured  a  globule  of  slime  which 
he  had  taken  frt>m  a  slug.  In  Jersey  the  thistles  are 
covered  with  them.  It  seems  only  to  be  found  on  the 
coast-line,  and  never  inland,  in  this  country. 

This  and  the  three  following  species  constitute  a  sub- 
section, of  which  Risso  made  the  genus  Theba,  from 
Leach's  MS. ;  but  H.  Caniiana  and  other  different  forms 
were  associated  with  it  both  by  Bisso  and  Leach. 

The  present  species  was  first  described  by  Petiver,  and 
received  from  him  the  name  ofPisana,  but  accompanied 
by  other  characters  which  preclude  his  authority  being 
recognized  for  the  name  imder  the  roles  of  the  binomial 
system.  It  is  the  H,  zonaria  of  Pennant,  H.  rhodostoma 
of  Drapamaud,  and  H.  cingenda  of  Montagu. 
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16.  H.  yikga'ta  *y  Da  Costa. 

ff.  mrffota,  Da  Coata,  Brit  Conch,  p.  79,  pL  ir.  f.  7 ;  F.  &  H.  it.  pi  57, 
pL  czTii  f.  10. 

BoDT  yeUowiBh-white  or  ash-grej,  coarsely  iabeided: 
manUe  often  dark-violet^  indiBtinctly  spcMkled  witii  mUk-wfaite 
and  brown:  tentacles  rather  thick,  cylindrioo-conic,  greyiih 
with  a  dnsky  tinge ;  bnlbs  globular  and  reddish,  speddedwith 
brown  at  their  base :  foot  broad  and  rounded  in  frontygraduatty 
narrowing  behind  and  ending  in  a  blunt  but  not  keeled  taiL 

Shell  conical,  with  a  broad  and  convex  base,  rather  solid 
and  opaque,  moderately  glossy,  white  or  cream-colour,  with  a 
single  broad  purplish-brown  or  chestnut  band  immediately 
above  the  periphery  and  two  or  three  other  bands  (sometimes 
as  many  as  six  or  seven)  below  it ;  the  colour,  however,  is 
very  variable,  being  occasionally  plain  yellowish,  white,  or  daik 
brown  with  white  bands,  or  the  dark  bands  are  streaked  or 
interrupted  so  as  to  make  the  surface  appear  spotted ;  sculp- 
ture consisting  only  of  stride  in  the  line  of  growth,  which  are 
closer  on  the  upper  whorls:  periphery  rounded,  except  in 
young  shells,  which  have  a  short  but  rather  sharp  keel :  ^pi- 
dermis  scarcely  perceptible :  whorls  6,  convex  but  slightly 
compressed  towards  the  suture,  the  last  occupying  more  than 
one-half  of  the  shell:  spire  raised,  purplish-brown  at  the 
point :  suture  moderately  deep :  tnouih  forming  a  segment  of 
three-fourths  of  a  circle,  inside  purplish-brown  with  a  strong 
rib  of  the  same  colour,  or  white  in  the  albino  variety :  otcler 
Up  sharp,  reflected  tovrards  and  over  the  umbOicos,  rather 
abruptly  inflected  above :  umbilicus  narrpw,  but  deep,  and  ex- 
posing nearly  all  the  interior  of  the  spire.    L.  0*4.  B.  0*55* 

Var.  1.  suhaperta.  Shell  of  a  whiter  hue :  ^^ire  more  de- 
pressed: um^tcttf  wider. 

Var.  2.  suhglohosa.  Shell  smaller,  with  a  double  band  above 
the  periphery,  last  whorl  larger  in  proportion  to  the  otheia: 
wnbiUeus  wider. 

Var.  3.  «u5manftma,  Des  Moulins.  Shell  mudi  smaller  and 
more  deeply  coloured,  often  with  a  violet  tinge :  spire  raised. 
L.  0-26.  B.  0-325. 

Var.  4.  earinata.  Shell  yellowish-white,  compressed  above : 
periphery  strongly  keeled. 

Habitat  :  Sandy  downs  and  heaths  in  most  parts  of 

•Banded. 
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England^  Wales,  and  Ireknd,  from  Yorkshire  to  the 
Channel  Isles.  It  is  generally  found  on  the  sea-coast, 
where  the  conditions  are  probahly  more  favourable  to  its 
existence ;  bat  it  also  inhabits  inland  districts,  such  as 
Oxfordshire,  Wilts,  and  Bath,  and  it  is  by  no  means 
confined  to  calcareous  soils.  Yar.  1.  Bath  (Clark). 
This  yariety  is  allied  to  the  H.  neglecta  of  Drapamaud. 
Var.  2.  Bantry  Bay  and  St.  Mawes  near  Falmouth 
(J.G.J.).  Yar.S.  Braunton  burrows  in  North  Devon, and 
Swansea  burrows  (J.  G.  J.) ;  Isle  of  Wight  (Pickering). 
This  resembles  the  H.  Uneata  {H.  maritima,  Drapamaud) . 
Var.  4.  Wingfrith  near  Wareham,  about  five  miles  from 
the  sea  (Daniel).  This  is  a  remarkable  variety,  and  re- 
sembles the  H.  submaritima  of  Rossmassler  from  Oran. 
Mr.  Norman  found  at  Clevedon  a  specim^  of  the  ordi- 
nary form  which  has  the  spire  reversedt^The  foreign 
distribution  of  this  species  appears  to  be  confined  to 
France,  Portugal,  Italy,  Greece,  and  the  sea-board  of 
North  Africa.  In  the  North  of  Europe,  Germany,  and 
Switserland  its  place  is  taken  by  the  H*  unifasciaia  of 
Poiret  (H.  camUdula,  Studer) ;  but  both  that  and  the 
present  species  are  found  together  in  the  North  of  France. 
This  is  one  of  the  species  which  has  given  rise  to  the 
popular  notion  that  it  sometimes  rains  snails.  H.  rir- 
ffoia  is  extremely  abundant  and  gregarious ;  and  in  suit- 
able weather  myriads  of  them  may  be  seen  clinging  to 
the  stalks  of  grass  and  leaves  of  shrubs.  When  the 
season  is  very  dry,  however,  they  ensconce  themselves 
among  the  herbage ;  but  immediately  on  a  shower  of 
rain  falling  they  emerge  suddenly  from  their  lurking- 
places  and  appear  before  the  astonished  rustic  like  Bo- 
derick  Dhu's  warriors  at  the  sound  of  their  chieftain^s 
horn.  The  idea  of  their  descending  in  showers  may  also 
have  originated  in  a  whirlwind  having  caught  up  a  num- 
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ber  of  them  by  sweeping  along  a  grassy  plain  and  drop- 
ping its  contents  in  a  limited  area.  Drapamand  men- 
tions this  snail  as  eatable ;  but  it  must  be  small  game 
for  those  who  like  that  kind  of  food.  It  is^  howe^er^ 
supposed  to  impart  a  nice  flavour  to  our  South-country 
mutton.  BorlasCi  in  his  '  Natural  History  of  Cornwall ' 
(1758),  says^ 

"  The  sweetest  mutton  is  reckoned  to  be  that  of  the 
smallest  sheep,  which  usually  feed  on  the  commons  where 
the  sands  are  scarce  covered  with  the  green-sod,  and  the 
grass  exceedingly  short ;  such  are  the  towens  or  sand* 
hillocks  in  Piran-sand,  Gwythian,  Philne,  and  Senan- 
Ghreen  near  the  Lands-End,  and  elsewhere  in  like  situa- 
tions. From  these  sands  come  forth  snails  of  the  tur- 
binated kind,  but  of  different  species,  and  all  sizes  firom 
the  adult  to  the  smallest  just  from  the  egg ;  these  spread 
themselves  over  the  plains  early  in  the  morning,  and 
whilst  they  are  in  quest  of  their  own  food  among  the 
dews,  yield  a  most  fatning  nourishment  to  the  sheep.'' 

In  Montagu's  time  also  it  appears  to  have  been  the 
prevailing  opinion  in  the  South  of  Devon  that  the  H. 
virgata  contributed  not  a  little  to  fattening  sheep ;  and 
in  a  recent  number  of  the  '  Field '  newspaper  a  conre- 
spondent  says  that  this  kind  of  food  is  supposed  to 
give  Dartmoor  mutton  its  admitted  superiority.  Boa- 
chard-Chantereaux  remarks  that  H.  virgata  does  not 
seem  to  mind  the  cold,  and  never  hibernates;  that 
during  frost,  or  when  the  grass  is  covered  with  snow,  it 
covers  the  mouth  of  its  shell  with  the  same  kind  of  qd- 
phragm  that  it  makes  in  summer  as  a  protection  against 
the  rays  of  the  sun ;  and  that  when  a  .thaw  takes  place 
it  is  again  active  and  in  search  of  food.  It  usually  lays 
its  eggs  from  September  to  November,  but  sometimes  as 
late  as  January.    He  also  observed  that  when  the  shell 
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was  of  a  light  colour  the  animal  was  black,  and  that 
the  clear  transparent  band  which  often  accompanies  the 
white-  variety  appeared  to  be  black  when  the  animal 
occapied  the  shell.  The  largest  specimens  of  H.  virgata 
that  I  have  ever  seen  were  collected  by  Mr.  William 
Thompson  near  Weymouth ;  they  were  four-fifths  of  an 
inch  in  breadth.  Sometimes  the  mouth  has  two  ribs, 
which  are  placed  at  a  little  distance  from  each  other. 
Lady  Elizabeth  Finch  presented  me  with  a  very  prettUy- 
marked  variety  from  Sandgate. 

This  species  differs  from^.  Piaana  in  its  much  smaller 
size,  more  prominent  spire,  having  only  one  band  on  the 
body  whorl,  and  in  the  larger  and  deep  umbilicus.  It 
is  very  variable  in  the  shape  and  markings  of  the  shell. 
Moquin-Tandon  has  particularized  seventeen  varieties, 
besides  eleven  more  of  H.  Uneata,  which  very  closely 
approaches  the  present  species.  Several  of  these  varie- 
ties have  been  described  by  Continental  authors  as  di- 
stinct species.  The  typical  form  is  the  H.  variabilis  of 
Drapamaud ;  but  the  name  given  by  Da  Costa  was  long 
anterior. 

17.  H.  cafbra'ta*,  Montagu. 

JZ  ctq^ereOa,  Mont  Twt.  Brit  p.  430,  pL  11.  f.  11 ;  F.  &  H.  it.  p.  69, 
pLcrriL  £17. 

Body  pale  or  yellowish-grej,  streaked  with  brown ;  taber- 
des  rather  large  and  close-set,  with  fine  black  points :  mantle 
greyish-brown,  minutely  speckled  with  black  and  milk-white : 
teniaeUs  long  and  rather  lender,  having  a  dusky  hue ;  bulbs 
somewhat  globular :  foot  nearly  truncate  in  front,  ending  in  a 
short  and  blunt  tail,  which  is,  as  well  as  the  sides  of  the  foot, 
of  a  lighter  colour. 

Shell  subcorneal,  compressed  both  above  and  below,  solid 
and  opaque,  not  glossy,  greyish-white,  with  usually  a  rather 

*  Wrinkled. 
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narrow  yellowisli-browxi  or  chestnut  band  immediatelj  above 
the  periphery,  and  from  two  to  seven  smaller  bands  of  the 
same  colour  below  it;  the  colour  is  equally  variable  in  Ihis 
species  as  in  if .  virgata,  being  also  occasionally  plain  yellowish- 
white,  or  dark  brown  with  a  single  white  band,  or  the  daik 
bands  are  streaked  or  interrupted,  so  as  to  make  the  sur&ee 
appear  mottled  or  spotted ;  sculpture  consisting  only  of  stiis 
in  the  line  of  growtii,  which  are  exceedingly  strong  and  dose 
together,  resembling  ribs :  periphery  obtusely  keeled :  ^piderwu 
very  slight :  whorls  6,  comprised  towards  the  periphery,  bat 
rather  convex  below ;  the  last  occupying  about  two-fifths  of 
the  shell;  top  whorb  minutely  granulated:  ^ire  alighdy 
raised,  often  chestnut-brown  at  the  sommit:  suture  rather 
deep :  motdh  shaped  as  in  JET.  virgata  but  more  oblique,  inside 
furnished  with  a  strong  white  rib  which  is  sometimes  double: 
ovter  lip  sharp,  slightly  reflected  towards  (and  considerably 
so  over)  the  umbilicus,  somewhat  inflected  above:  wnbiUcus 
moderately  open  and  exposing  all  the  inner  spire.  L.  0*225. 
B.  0-375. 

Yar.  1.  major.    Shell  larger.     L.  0*25.  B.  0*5. 

Yar.  2.  <ymata,  Picard.    Shell  smaller^  with  broader  and 
darker  bands.    L.  0*15.   B.  0*3. 

Yar.  3.  suhscaHaris,    Shell  conical :  vjihorls  more  convoL. 

^^^f^^r/      Yar.  4.  OigcucH,     Shell  tether^naJl^   spire  more  de- 
•v-^  ^i^C^ypreBsed :  uiMlieus  consequently c^^^    ff,  Qigaxiiy  Char- 
^'^^entier,  MS.  in  sched.  and  mua.  Cuming ! 

Habitat  :  Under  stones  and  on  the  stalks  of  grass 
and  shrubs  in  dry  and  sandy  soils  in  most  parts  of 
Great  Britain,  both  inland  and  maritime,  firom  tlie 
Moray  Firth  district  to  the  Channel  Isles.  Yar.  1. 
Norwich  (Bridgman) ;  Surrey  (Choides).  Yar.  2.  Sandbf 
coasts  of  North  and  South  Wales,  South  Devon,  and 
Cork  (J.  O.  J.)-  Var.  3.  Cork  (Humphreys) ;  Swansea 
(J.  O.  J.)*  Var.  4.  Sandwich  and  Falmouth.  This 
species  has  not  been  noticed  as  an  upper  tertiary  fixail, 
or  as  inhabiting  the  North  of  Europe ;  but  it  is  widely 
diffiised  ov^r  a  great  part  of  the  Continent  and  ranges 
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through  Grermany^  France,  Portugal,  Spain,  and  Italy 
to  Algeria,  Greece,  and  Palestine. 

This  is  a  slu^ish  mollusk  and  never  leaves  its  retreat 
or  place  of  attachment,  except  after  rain.  It  is  often 
found  in  gardens  and  corn-fields  near  the  sea.  Bouchard- 
Chantereaux  says  that  between  the  months  of  August 
and  October  it  lays  from  85  to  40  eggs,  which  are  quite 
white  and  opaque,  and  that  the  young  are  excluded  at 
the  end  of  from  fifteen  to  twenty  days,  becoming  adidt 
at  the  end  of  the  next  year.  Brard  hazarded  a  singular 
conjecture,  that  the  tinge  of  violet-brown^  which  is  ob- 
servable in  the  shells  of  this  and  a  few  other  allied  spe- 
cies, and  which  fades  away  soon  after  death,  may  be 
owing  to  an  exudation  or  secretion  by  the  animal  of 
oxide  of  manganese. 

H.  caperata  differs  from  H.  virgata  in  its  much  smaller 
size,  its  depressed  spire  and  larger  umbilicus,  and  espe- 
cially in  the  numerous  rib-like  striae  which  hoop  round 
each  whorl.  /This  appears  to  be  the  H.  striatula  of 
Miiller,  but  not  that  of  Linn&  It  is  also  in  all  proba- 
bility the  H.  fasciolaia  and  H,  intersecta  of  Poiret,  and 
certainly  the  last-named  species  of  Michaud ;  but  Poiref  s 
descriptions  are  much  too  brief  and  obscure  for  the  pur- 
pose of  identification.  Drapamaud  also  described  and 
figured  the  present  species  under  the  name  of  H.  striata ; 
but  although  the  work  which  contains  this  description 
and  figure  (the '  Tableau ')  bears  date  and  was  published 
before  that  of  Montagu,  Drapamaud's  name  cannot  be 
adopted,  because  Miiller  had  previously  described  another 
species  of  HeBx  under  the  same  name.  The  present 
species  is  allied  to  H.  conspurcata  of  Drapamaud,  which, 
however,  has  a  hispid  shell  and  belongs  to  the  last  section 
of  Helix. 

A  specimen  of  the  J/.  terrestris  of  Pennant  {H.  elegans,  Jpyw<^<^ 
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Drap.)  is  in  Dr.  Tmton's  collection  of  British  shells, 
marked  "  Cornwall "  (the  birthplace  of  many  spurious  or 
exotic  shells) ;  but  although  it  has  not  at  present  any 
well-founded  claim  to  British  parentage,  it  is  remariLaUe 
that  this  characteristic  species,  which  had  been  so  long 
considered  as  peculiar  to  the  shores  of  the  Mediterranean, 
has  been  lately  found  by  M.  PAbb£  Maillard  at  Beauyais 
in  the  North  of  France ;  and  I  have  seen  the  spedmais 
and  been  satisfied  as  to  the  correctness  of  this  discoverv. 


18.  H.  caicBTo'RUM*,  Miiller. 

H.  ericetorumt  Mull.  yerm.  Hist  pt  ii.  p.33 ;  F.  &  H.  ir.  p.  61,  pLcxfu.14. 

Body  greyish-white  or  yellowish,  with  sometimes  a  tinge  of 
reddish-brown  ;  tubercles  very  close-set;  marUU  marked  with 
rather  small  and  irregular,  but  distinct,  milk-white  spedos: 
tentadea  rather  long  and  thick,  distinctly  granulated,  of  a  yel- 
lowish-grey colour ;  bulbs  globular :  foot  slightly  angulated  in 
front,  its  sides  having  a  narrow  whitish  border,  and  the  tail 
tapering  to  a  blunt  point. 

Shell  nearly  circular,  much  compressed  above,  but  not  quite 
so  much  below,  rather  thin,  but  nearly  opaque,  glossy,  whitish 
or  cream-oolour,  with  usually  a  rather  broad  chestnut  band  a 
little  above  the  periphery,  and  from  two  to  six  narrow  bands  of 
the  same  colour  below  it,  but  all  these  bands  (or  some  of  them) 
are  often  interrupted  or  altogether  wanting ;  sculpture  oon- 
sisting  of  faint  striae  in  the  line  of  growth,  and  often  of  iire- 
gular  pit-marks  or  indentations,  which  are  thickly  scattered 
over  the  surface :  periphery  round,  and  not  in  the  least  keded 
or  angular:  epidermis  yerj  thin:  whorls  6,  cylindrical,  the 
last  occupying  about  three-fifths  of  the  sheU :  spire  very  sUg^tly 
raised,  diestnut-brown  at  the  summit :  stUttre  deep :  numih 
nearly  round,  forming  a  segment  of  about  four-fifths  of  a 
oirde,  somewhat  oblique,  in  consequence  of  the  greater  pro- 
minence of  the  upper  lip,  and  occasionally  strength^ed  by  a 
slight  internal  rib:  outer  lip  rather  thi(^,  slightly  reflected 
and  especially  towards  the  columella,  very  abruptly  inflected 

*  Frequenting  heatlit.         v 
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above :  fonhiUeus  extremely  large  and  open,  exposing  a  con- 
siderable part  of  the  penultimate  and  preceding  whorls  and  all 
the  interior  of  the  spire.    L.  0*25.   B.  0-675. 

Yar.  1.  alba,  Charpentier.     Shell  milk-white. 

Yar.  2.  minor.    Shell  smaller.    L.  0*2.   £.  0*5. 

Yar.  3.  itutabilis.  Shell  smaller,  of  a  darker  colonr,  and 
sometimes  streaked  or  spotted :  spire  more  raised :  umbilicus 
narrower.  S.  instabUis,  (Ziegler)  var.  (i,  L.  Pfeiffer,  MoA.  Hel. 
i.  p.  165. 

Yar.  4.  sinistrorsa.    Shell  having  the  ^ptre  reversed. 

Habitat:  Dry  heaths,  downs^and  sand-hills,  on  thistles 
and  other  plants,  in  various  parts  of  Great  Britain,  but 
apparently  not  ranging  fiirther  north  than  the  Hebrides*. 
Var.  1  is  also  not  uncominon,  and  is  (according  to 
Gray)  the  H,  obUterata  of  Hartmann,  besides  having  five 
other  names.  Yar.  2.  Kendal  (J.  G.  J.).  Yar.  3.  lona 
(Lowe) ;  Mull  (Bedford) ;  Connemara  (J.  G.  J.).  Yar.  4. 
Bridlington  (Strickland).  The  shell  is  also  inclined  to 
be  occasionally  scalariform.  This  species  and  several  of 
its  varieties  are  widely  diffiised  over  the  Continent  from 
Cassel  to  Sicily;  but  it  does  not  seem  to  inhabit  the 
extreme  North  of  Europe,  unless  it  is  the  same  species 
as  that  which  Nilsson  has  described  under  the  name  of 
H.  ericetorum.  The  Swedish  species  has  been  considered 
by  many  concholc^ists  to  be  distinct,  and  it  has  been 
named  H,  Nilasoniana  by  Beck,  Malm,  and  other  writers. 
With  the  above  exception,  aU  the  species  comprised  in 
the  present  section  appear  to  belong  to  what  may  be 
termed  a  South-European  type. 

This  is  a  shy  and  inactive  mollusk,  withdrawing  itself 
into  the  shell  on  the  slightest  touch.  The  specific  name 
now  borne  by  this  very  elegant  shell  was  first  given  to  it 
by  Lister,  who  observed  that  continued  rains  kill  a  great 
number  of  them — a  fact  which  I  can  corroborate.    It 
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commences  e^-laying  in  Angost,  and  retbres  into  winter- 
quarters  in  November^  when  it  shuts  itself  up  by  means 
of  its  epiphragm  and  remains  concealed  at  the  roots  of 
grass  or  under  the  shelter  of  a  stone  untU  spring. 

The  flat  shape  of  this  shell,  its  exoeedinglj  lai^  um- 
bilicus, and  nearly  circular  mouth  wiU  easily  serve  to 
distinguish  it  firom  any  other  of  our  banded  Helices. 

Linne  was  supposed  by  some  to  have  given  the  name 
of  Itala  to  this  species ;  but  L.  Pfeiffer  considers  it  a 
synonym  of  H,  cespUum.  The  Linnean  description,  how- 
ever, is  ''  convexaj*  and  the  size  that  of  a  hazel-nut — 
both  of  which  characters  are  more  appropriate  to  H. 
virgata  than  to  the  present  species.  The  original  types 
in  the  collection  of  the  illustrious  Swede  appear  to  have 
been  so  disarranged  and  confused  by  the  late  possessor 
(Sir  James  Smith)  and  others,  that  I  fiear  they  are  now  of 
little  value  as  a  means  of  identifying  any  of  the  species 
described  eith^  in  the  '  Fauna  Suedca '  or  the  '  Systems 
Naturae,'  except  in  a  very  few  instances  where  the  hand- 
writing of  Linn6  has  be^i  preserved  on  or  with  the 
specimens ;  and  this  unfortunately  is  very  seldom  the 
case. 

£.  Shell  depressed :  iyuUr  Up  usually  thin  and  destitute  of  a 

rib :  umbiiicw  very  lai^. 

19.  H.  eotunda'ta*,  Miiller. 

H.  raiundaia,  MolL  Verm.  Kst  pt  iL  p.  29 ;  F.  &  H.  it.  p.  8(K  pL  enx. 
f.  6,  7,  and  (ftnimal)  pL  G.a.G.f.2. 

BoDT  small  in  comparison  with  the  shell  and  veiy  slender, 
rounded  in  front  and  ending  in  a  blimt  point,  slate-eoloor  or 
light-g^ey  with  a  faint  tinge  of  blue,  very  finely  speckled  with 
black  on  the  front  and  sides;  tubercles  rather  large,  flat, 
round  and  thick,  but  not  very  distinct:  numUe  reddiflh-yeDow, 
marked  with  very  dose  and  distinct  milk-white  dots :  temlmim 

• 

*  Bounded. 
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dark-grey  with  black  specks ;  upper  pair  rather  doee  tog;ether 
and  nearly  cylindrical;  bulbs  ^ort,  thick,  and  subglobular: 
fwit  rather  narrow,  rounded  in  front,  thickened  at  its  sides,  and 
ending  in  a  very  slender  but  blimt  tail. 

Shell  nearly  circular,  more  compressed  below  than  above, 
rather  thin  but  nearly  opaque,  moderately  glossy  and  slightly 
iridescent,  yellowish-brown  or  horacolour,  and  marked  trans- 
Tersely  with,  equidistant  reddish-brown  streaks  or  blotches ; 
sculpture  consisting  of  numerous  curved  transverse  ribs,  which 
are  equally  strong  on  both  sides  and  sometimes  anastomose,  as 
well  as  of  minute  intermediate  stris,  and  of  a  slight  granula- 
tion on  the  first  whorl,  which  is  destitute  of  ribs :  periphery 
bluntly  keeled :  epidermis  not  very  thin :  whorh  6-7,  subcy- 
lindrical,  convex  below,  the  last  occupying  about  one-third  of 
the  shell  and  the  rest  gradually  dinunishing  in  size:  tpire 
slightiy  raised;  summit  glossy  and  semitransparent :  nUure 
veiy  deep:  mouth  obliquely  quadrangnlar,  strengthened  in 
adidt  specimens  by  a  narrow,  but  strong,  white  internal  rib : 
ottUr  lip  thickened  in  the  adult,  but  usually  sharp  and  thin, 
very  s%htiy  reflected,  and  not  much  inflected  above :  umbi^ 
Ucus  extremely  large,  open,  and  deep,  exposing  a  considerable 
part  of  all  the  whorls,  as  well  as  the  whole  of  the  internal 
spire.    L.  01.  B.  0-275. 

Yar.  1.  minor.     Shell  smaller. 

Yar.  2.  pyramidalis.     Shell  subcorneal :  spire  more  raised. 

Yar.  3.  Turtoni.  SheU  greatly  depressed  above  and  below : 
spire  nearly  flat.    JJ.  TurUmi,  Fleming,  Brit.  Anim.  p.  269. 

Yar.  4.  alhaf  Moquin-Tandon.  Shell  pale  yellowish-white 
or  with  a  greenish  tinge. 

Habitat  :  Under  stones,  logs  of  wood,  and  bark  of 
old  trees,  as  well  as  in  decayed  wood  and  moss,  and 
among  dead  leaves,  everywhere  firom  the  most  northern 
extremity  of  Great  Britain  to  the  Channel  Isles.  Yar.  1 
appears  to  be  an  alpine  form.  I  have  found  it  not  only 
in  Zetland,  and  on  the  Jura  and  Swiss  Alps,  but  also  in 
Guernsey.  This  form  occurs  also  in  our  upper  tertiary 
beds,  probably  indicating  their  northern  origin.  Yar,  2. 
Swansea  and  other  places  (J.  G.  J.).  Yar,  8.  Dublin 
(Turton) ;  Bath  (Clark) ;  Bristol,  and  Dunboy  in  Bantry 
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Bay  (J.  G.  J.) .  This  variety  is  the  H.  rotundaia  of  Tur- 
ton's '  Conchological  Dictionary/  Var.  4.  Bucks,  Surrey, 
Kent,  Essex,  Oxon,  Gloucester,  Somerset,  Salop,  York, 
Northumberland,  Aberdeen,  Glamorgan,  and  most  pro- 
bably other  counties;  but  it  is  rare.  This  common 
species  ranges  from  Russia  and  Finland  to  Sicily  and  the 
Azores. 

This  pretty  little  shell  reminds  one  of  a  Solarium  or 
of  the  Trochus  perspeciivus.  The  animal  is  exceedingly 
shy;  and  Miiller  relates  that  he  spent  two  hours  in 
watching  one  of  them,  before  it  made  its  appearance, 
although  he  took  every  precaution  not  to  alarm  the  little 
creature.  It  appears  not  to  be  prolific.  According  to 
Bouchard-Chantereaux,  it  only  lays  from  20  to  30  eggs 
in  the  course  of  the  breeding-season,  viz.  from  May  to 
September.  It  secretes  a  very  thin  and  transparent 
epiphragm. 

It  is  the  H,  radiata  of  Da  Costa  and  Montagu.  Some 
authors  bave  erroneously  placed  this  and  the  two  follow- 
ing species  in  the  genus  Zaniies ;  but  the  texture  and 
aspect  of  the  shells,  as  well  as  the  arrangement  of  the 
teeth,  show  that  they  belong  to  the  present  genus,  and 
not  to  Zonites. 

20.  H.  rupes'tbis*,  Studer. 

B.  rupestris,  Draparnaud,  TabL  Moll.  p.  71.    B.  umbUicatii,  F.  k  H.  ir. 
p.  81,  pL  czxi.  1. 7»  8. 

Body  dark  slate-colour,  with  sometimes  a  reddish  tioge, 
covered  with  minute  depressed  tuberdes:  mandt  duakr 
brown,  indistinctly  speckled  with  black :  tentacles  divei^ging, 
dark-grey;  upper  pair  thick  and  almost  cylindrical,  wi^ 
nearly  oval  bulbs,  which  are  about  a  fourth  of  the  siie  of  those 
tentacles ;  lower  pair  almost  rudimentary  and  nearly  black, 
not  more  than  a  twelfth  of  the  size  of  the  other  pair :  foot 

*  Inhabiting  rocks. 
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roonded  in  front,  obtusely  pointed  behind ;  sides  marked  with 
minute  and  nmnerons  black  specks,  which  are  arranged  in 
squares  and  form  rather  large  spots. 

Shell  subcorneal,  more  compressed  below  than  above,  rather 
solid  but  semitransparent,  slightly  glossy,  dark-brown  or  horn- 
colour,  marked  transversely  with  dose-set  curved  striae,  which 
are  equaUy  strong  on  both  sides :  periphery  rounded,  but  ob- 
tusely keeled  in  young  specimens:  epidermis  rather  thin: 
wTiorls  5,  cylindrical,  compressed  on  the  upper  part  and  towards 
the  periphery,  rather  convex  underneath,  first  whorl  slightly 
granulated:  spire  somewhat  raised;  summit  rather  glossy 
and  transparent :  suture  remarkably  deep :  mouth  horseshoe- 
shaped,  but  compressed  above,  destitute  of  an  internal  rib : 
(mter  lip  thin,  very  slightly  reflected  in  adult  specimens,  con- 
siderably inflected  above  and  below :  umbiUeus  large,  open,  and 
deep,  exposing  part  of  the  whorls,  as  well  as  all  the  interior  of 
the  spire.     L.  0-075.   B.  0-115. 

Yar.  tnridescenU^iilba,    Shell  greenish-white. 

Habitat  :  On  rocks,  walls,  and  ruins  of  castles,  as  well 
as  under  stones  on  hill-sides,  throughout  the  greater 
part  of  this  country.  Fleming  noticed  it  in  lus '  British 
Animals'  as  a  Scotch  species,  and  Leach  states  that  he 
had  observed  it  near  the  summit  of  mountains  in  Arrau, 
N.  B. ;  its  English  range  extends  from  Westmoreland 
to  South  Devon.  It  is  also  not  uncommon  in  South 
Wales  and  Ireland.  The  variety  has  been  found  by 
Mr.  Norman  at  Clevedon  in  Somersetshire,  and  by  Mr. 
Webster  at  Clifton,  near  Bristol.  The  spire  is  often 
more  or  less  raised,  and  not  unfrequently  distorted.  This 
species  does  not  appear  to  be  a  pliocene  fossil  or  to  in- 
habit the  North  of  Europe ;  but  Dr.  Zittel  has  taken  it 
near  Baden.  It  is  diffused  throughout  Central  and 
Southern  Europe,  as  far  as  Algeria,  Sicily,  and  Greece, 
and  even  (according  to  Lowe)  ranges  to  Madeira. 

Montagu  observed,  with  respect  to  this  species,  that 
it  always  affects  lofty  and  exposed  situations,  braving 
equally  the  scorching  beams  of  the  sun  in  summer  aiid 
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the  frigid  winds  of  Tvinter^  withoat  attempting  to  de^ 
scend.  It  forms,  however,  a  thin  membranous  epi- 
phragm  for  its  protection  against  such  extremes  of  heat 
and  cold,  and  shelters  itself  in  clefts  of  rocks  and  creTioes 
of  walls.  This  little  snail,  in  crawling,  usually  carries 
its  shell  quite  upright,  and  not  inclined  to  one  side  like 
most  of  its  congeners.  The  upper  whorls  of  the  shell 
are  generally  bleached  by  exposure  of  that  part  to  the 
sun.  The  animal  is  OTOviyiparous,  as  well  as  that  of 
Pupa  tmibilicata ;  and  in  specimens  which  I  collected  at 
Kendal  in  the  month  of  August,  the  fry  in  the  intenor 
of  the  shell  had  a  whorl  and  a  half  completely  formed. 
Moquin-Tandon  counted  in  the  matrix  of  several  speci- 
mens which  he  had  received  from  Marseilles,  fit>m  three 
to  seven  young  ones  in  each.  It  mostly  fi^uents  cal- 
careous strata ;  but  in  (Germany  it  has  been  found  on 
felspathic  rocks.  It  sometimes  occurs  in  unusual  places. 
A  specimen  in  my  collection  was  taken  by  the  trawl  at 
a  depth  of  between  twenty  and  thirty  fitthoms  several 
miles  seaward  of  Plymouth,  having  been  probably  washed 
down  by  a  river  or  freshwater  stream  and  transported 
a  long  way  before  it  sunk  to  the  bottom. 

This  is  the  H.  umbilicata  of  Montagu ;  but  as  his 
excellent  work  was  published  two  years  after  Drapar- 
naud's  '  Tableau  des  Mollusques  terrestres  et  fluviatiles 
de  la  France,'  my  patriotic  inclinations,  however  strong, 
will  not  justify  me  in  preferring  the  name  given  by  my 
countryman  to  the  more  ancient  one  of  the  French  con- 
chologist.  The  above-mentioned  work  of  Drapamaud 
does  not  appear  to  have  been  known  to  Br.  Gray  when 
he  published  an  improved  edition  of  Dr.  Turton's  '  Ma- 
nual of  British  Land  and  Freshwater  Shells.'  The  work 
in  question  was  published  in  1801,  Montagu's  '  Testacea 
Britannica'  in  1803,  and  Drapamaud's  '  Histoire  natu- 
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relle  des  MoUiuqaes  terrestres  et  fluviatiles  de  la  France' 
was  edited  hj  hia  widow  and  appeared  in  1805.  Stnder 
first  gtk^e  this  species  the  name  of  "  rupeiiris'*  in  Coxe's 
'Trayds  thioogh  Switzerland'  (1789),  but  did  not  de- 
scribe  it. 


21.  H.  PYGMis'A*,  Drapamaud. 

B,  fygmtea,  Dnp.  TabL  p.  03»  and  Hist  p.lHpLvi]ii:8-10;F.&H. 
iT.  p.  83,  pi.  cm.  f.  9, 10. 

Body  greyish-brown  or  slate-colour,  minutely  speckled  with 
black ;  tubercles  round  and  much  depressed :  manUe  brown, 
with  a  slight  tinge  of  red:  ientades  rather  close  together, 
nearly  cylindrical,  abruptly  thidcened  at  their  base;  bulbs 
indistinct :  foot  narrow  and  ending  in  a  thick  and  keeled  tail. 

8hkll  nearly  circular,  depressed  above  and  bebw,  thin, 
aemitransparent,  rather  glossy  and  having  a  silky  lustre,  light- 
brown  or  tawny,  marked  transversely  with  extremely  fine 
and  dose-set  curved  striae  and  spirally  (espedaUy  round  the 
umbilicus)  with  a  few  delicate  lines,  which  are  only  perceptible 
with  a  hi^  magnifier:  periphery  rounded  and  not  keeled: 
epidermis  rather  thin:  whorls  4,  convex  and  cylindrical, 
gradually  increasing  in  size :  spire  not  much  raised ;  summit 
glossy  and  transparent:  suture  deep:  mouth  shaped  as  in 
jGT.  rupestris  and  not  margined :  outer  lip  thin,  s(Hnewhat  in- 
fleeted  on  both  sides:  umbiUcus  moderately  large,  but  deep 
and  folly  exposing  the  interior  of  the  spire,  as  well  as  part  of 
the  penultimate  whorl.     L.0*03.  B.0*06. 

Habitat  :  Woods  and  moist  places  under  stones  and 
among  dead  leaves,  as  well  as  at  the  roots  of  grass  and 
rashes,  firom  Oban  to  Guernsey.  It  is  widely  diffused, 
although  diflScult  to  find  on  account  of  its  minute  size. 
Saint-Simon  seems  to  have  been  successful  in  taking  it 
several  times  and  in  considerable  numbers  by  sweeping 
the  wet  grass  and  herbage  after  rain  with  an  entomolo- 
gists' gauze  net ;  and  Dr.  Turton  told  me  that  he  pro- 
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cured  many  specimens  by  collecting  a  bagful  of  dead 
and  rather  moist  leaves  and  afterwards  spreading  them 
on  paper  to  diy^  when  the  refuse  yielded  a  good  harvert. 
This  species  has  a  wide  range  on  the  European  continent 
and  has  been  met  with  in  every  country  between  Siberia 
and  Sicily^  and  is  said  also  to  inhabit  the  Azores. 

Moquin-Tandon  says  that  this  tiny  snail  is  extremdy 
timid  and  irritable,  avoiding  the  garish  light  of  day  and 
shutting  itself  up  in  its  shell  at  the  slightest  touch,  and 
that  when  it  is  about  to  move  it  protrudes  from  the 
shell  the  tail  of  its  foot  before  any  other  part  of  the 
body.  Like  the  last  species,  it  carries  its  shell  erect 
when  crawling.  It  forms  an  excessively  thin  and  deli- 
cate epiphragm. 

This  beautiful  little  testaceous  gem  differs  from  H, 
rupestris  in  its  much  smaller  size,  finer  texture  and 
sculpture,  lighter  colour,  fewer  whorls,  more  depressed 
spire,  slighter  suture,  and  more  open  umbilicus.  Leach 
and  Fleming,  however,  regarded  it  as  the  young  of  the 
last  species,  and  M.  IKOrbigny  of  Bochelle  made  tiie 
same  mistake.  It  was  first  noticed  as  a  British  shell  by 
A^<^C«>m/Dr.  Gray  in  the^M[edical  Repository'  for  1821. 

'^^       It  is  the  H.  mmuta  of  Studer  in  Coxe's  '  Travels,'  and 
H,  KirbU  of  Sheppard. 

F.  Shell  depressed :  outer  lip  thickened  and  reflected^  some- 
times forming  a  complete  peristome. 

22.  H.  fulchel'la  *,  Miiller. 

S.  pulehellOf  MuU.  Venn.  Hist  pt  ii  p.  SO;  F.  &  H.  iy.  p.  78,  pL  cm. 
f:  9, 10. 

BoDT  gelatinous,  milk-white  with  a  faint  tinge  of  grey  or 
yellow,  nearly  transparent,  very  slightly  tuberded:  maUk 

*  Pretty. 
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thick,  jellowishy  minntely  speckled  with  white:  tentaeUs 
(upper  pair)  hyahne,  thick,  nearly  cylindrical,  with  very  thick 
bulbs,  which  are  half  the  length  of  those  tentacles  and  nearly 
round ;  lower  pair  extremely  small :  foot  short,  broad,  strongly 
truncate  and  slightly  bilobed  in  front,  having  a  faint  yellowish 
border  on  the  aides,  and  ending  in  a  rather  short  and  somewhat 
rounded  taiL 

Shell  depressed  but  slightly  convex  above  and  below,  rather 
solid  although  transparent  and  glossy,  light-grey  or  white, 
striate  transversely  by  numerous  and  very  fine,  but  somewhat 
irregular  and  £Eunt,  curved  lines,  which  are  stronger  in  the 
umbilical  region,  and  occasionally  marked  with  a  few  indistinct 
spiral  lines  on  the  lower  part :  periphery  rounded  in  the  adult, 
but  slightly  and  obtosely  keeled  in  &e  young :  epidermis  rather 
thick :  whorls  3^,  compressed  towards  the  periphery,  the  last 
exceeding  in  size  the  rest  of  the  shell  and  considerably  dilated 
towards  the  mouth:  9pire  very  little  raised:  svture  rather 
deep:  mouth  almost  circular  and  trumpet-shaped,  but  very 
slightly  oblique :  ovier  lip  very  thick  and  strongly  reflected, 
forming  in  ^e  adult  a  complete  peristome,  much  inflected  on 
both  sides:  umbilicus  rather  large,  exposing  a  considerable 
portion  of  the  whorls  and  all  the  internal  spire.  L.  0*04. 
B.  009. 

Yar.  costata.  Shell  much  less  glossy,  and  marked  trans- 
versely with  curved  membranaceous  ridges  (of  which  there  are 
about  forty  on  the  last  whorl),  besides  numerous  intermediate 
strise.  H.  costata,  Miill.  Term.  Hist.  pt.  ii.  p.  31 ;  P.  &  H.  iv. 
pi.  cxix.  f,  8. 

Habitat  :  Under  stones  and  logs  of  wood^  as  well  as 
in  moss  and  at  the  roots  of  grass^  in  moist  situations, 
from  the  Moray  Firth  district  to  the  Channel  Isles. 
The  variety  is  equally  diffiised,  but  not  so  common ; 
and  it  fi^uents  dry  and  sandy  places^  often  under  loose 
stones  or  bricks  on  old  walls.  Montagu  says  that  he 
had  often  found  this  variety  with  the  typical  form,  and 
he  described  the  former^  but  with  considerable  doubt, 
as  a  different  species^  under  the  name  of  H.  creneUa ; 
Maton  and  Rackett  have  made  the  same  remark;  the 
authors  of  the  'British  Mollusca'  state  that  ''both 
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varieties  inhabit  wet  and  dry  localities  indifferently ;''  and 
Mahn  has  confirmed  these  observations  and  added  that, 
out  of  100  spedmens  which  he  had  collected  in  one 
spot,  twenty  of  them  belonged  to  the  variety.  I  have 
not  been  so  fortunate  as  to.  find  them  liying  togetlier. 
Muller  describes  the  present  species  as  common  in  wet 
moss^  and  the  variety  as  very  rare  in  an  elevated  spot  at 
some  distance  from  any  water.  Some  specimens^  how- 
ever,  of  the  variety  are  more  strongly  ridged  than  others; 
and  there  is  an  evident  transition  from  the  smooth  to  the 
ridged  form.  I  cannot  detect  any  difference  between 
the  shells  except  in  respect  of  the  membranaceoas 
ridges^  which  form  part  of  the  epidermis  and  are  easily 
rubbed  off,  leaving  the  surface  of  the  shell  quite  smooth. 
This  species  is  common  in  our  upper  tertiary  deposits. 
Abroad  it  ranges  from  Siberia  (according  to  Gerstfddt) 
to  Lugano  (according  to  Stabile),  as  well  as  to  Corsica 
and  even  to  Madeira  and  the  Azores.  Gould  says  that 
the  typical  form  is  rather  common  near  Boston,  and 
that  it  has  been  noticed  on  the  Ohio,  and  on  the  banks 
of  the  Missouri,  as  high  up  as  Council  Bluffs.  With 
reference  to  the  opinion  of  some  that  it  had  been  intro- 
duced into  America  from  Europe,  Dr.  Binney  remarks 
that  '^  it  does  not  seem  possible  that  so  small  an  animal, 
if  naturalized  since  the  arrival  of  Europeans,  could  have 
been  able  to  penetrate  to  the  remote  points  in  the 
interior  of  the  Continent  where  it  is  now  found."  With- 
out quite  concurring  with  the  American  oonchologist  in 
this  remark,  I  do  not  see  how  this  little  snail  is  likely  to 
have  been  transported  across  the  Atlantic  from  the  one 
hemisphere  to  the  other.  It  only  inhabits  waste  and  un- 
cultivated spots;  and  a  flower-  or  kitchen-garden  would 
be  the  last  place  to  look  for  it.  But  the  modes  of  trans- 
port are  various;  audit  would  be  rash  to  assert  positivdy 
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that  H.  pukhetta  has  never  crossed  the  Athmtic.  If  I 
may  be  permitted  to  offer  a  suggestion  on  this  knotty 
point,  I  would  remark  that,  being  a  comparatively  north- 
em  species,  it  is  much  more  probable  that  it  has  spread 
finom  the  Arctic  regions  through  Canada.  This  is  one 
of  the  European  species  which  Dr.  Thompson  found  ru 
Cashmir  and  Thibet,  according  to  the  identification  of 
Mr.  Woodward. 

This  little  creature  is  very  shy  and  difficult  to  observe. 
Its  eyes  appear  remarkably  black,  in  consequence  of  the 
two  upper  tentacles  being  so  transparent.  The  liver  is 
saffiron-coloured ;  and  the  upper  part  of  the  spire  in  dead 
shells  often  shows  it.  The  epiphragm  is  like  tissue- 
paper  and  iridescent.  Bouchard-Chantereaux  says  that 
H,  pulcheUa  lays,  iu  August  and  September,  fix)m  12  to 
20  globular  and  opaline  eggs,  which  are  united  in  a 
cluster  two  or  three  times  the  size  of  the  shell.  It  seems 
to  be  hardy,  and  has  been  found  at  rather  considerable 
heights.  Yon  Martens  noticed  its  occurrence  on  the 
Dovre  Qelds  at  an  elevation  of  more  than  2000  feet. 

This  species  is  the  H.  ptdudosa  of  Da  Costa  and 
Montagu,  and  the  Tkirbo  Helicinus  of  Lightfoot;  but 
the  name  given  by  Miiller  is  anterior  to  both  of  these. 

23.  H.  lapici'da*,  Linne. 

J7.  lameidoj  linn.  Syat.  Nat.  ed.  lii.  p.  1241 ;  F.  &  H.  It.  p.  65,  pi.  cx?i. 

Body  yellowish-brown  above,  with  a  slight  tinge  of  red  in 
front,  and  of  grey  behind  and  imdemeafh,  covered  with  mi- 
nute dose-set,  unequal-sized  tubercles,  which  are  of  a  darker 
colour  and  arranged  in  indistinct  lines  corresponding  with 
those  of  the  taberdes  or  granulations  on  the  surface  of  the 
shell :  maniU  extended  round  and  lining  the  mouth  of  the 
shell,  concentrically  wrinkled  and  tumid,  reddish-brown  or 
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dufikjy  speckled  mth  milk-white:  tentacles  yeiy  long,  dark- 
grey  with  a  slight  tinge  of  jellow ;  bulbs  very  short  and  glo- 
bular :  foot  narrow  and  ronnded  in  fronti  broader  and  keeled 
behind,  its  sides  having  a  whitish  border. 

Shell  depressed  above  and  below,Tather  solid,  nearly  opaque, 
not  glossy,  yellowish  tinted  with  reddish-brown,  and  irrega- 
larly  streaked  across  the  whorls  with  the  latter  ccdonr,  marked 
with  indistinct  lines  of  growth,  and  finely  shagreened,  like 
seal-skin :  periphery  strongly  and  sharply  keeled :  epidermis 
rather  thick :  whorls  5,  greatly  compressed  towards  tiie  peri- 
phery, the  last  exceeding  in  siie  the  rest  of  the  shell  and  some- 
what dilated  towards  the  mouth :  spire  very  little  raised,  point 
blunt:  <u^ur«  rather  slight,  but  distinct :  nuni^  obliquely  oval, 
angulated  above  and  below,  with  rather  a  deep  notch  in  the 
line  of  the  keeled  periphery :  outer  l^  white,  thickened  and  re- 
flected, forming  a  complete  peristome,  abrupUy  and  consider- 
ably inflected  on  both  sides :  wnbilicus  rather  laige,  exposing 
a  great  part  of  the  whorls  and  all  the  internal  spire.  L.  0*25. 
B.  0-65. 

Var.  mtnor.     Shell  smaller  and  more  deeply  coloured. 

Habitat:  Moist  rocks,  woods,  and  other  places  in 
many  parts  of  England,  from  Went  Vale,  Yorkshire,  to 
Portland  Island.  This  species  does  not  appear  to  be 
found  in  Wales,  Scotland,  or  Ireland.  It  has-been  sup- 
posed to  be  restricted  to  calcareous  districts!  but  Mr. 
Reece  has  found  it  dose  to  Worcester,  and  Capt.  Bruce 
Hutton  at  Linton  in  North  Devon,  in  neither  of  which 
places  is  there  any  limestone,  chalk,  or  oolite.  In  a  spe- 
cimen now  before  me  the  whorls  are  twisted,  like  the  sca- 
lariform  distortion  of  some  kinds  of  Planorbis.  This  is 
one  of  our  upper  tertiary  fossils.  Its  foreign  range  extends 
from  Finland  to  Portugal;  and  Aradas  and  Maggiore 
are  said  to  have  found  a  single  specimen  in  Cataniaf^ 

This  is  a  rather  hardy,  but  inactive  snail.  During 
the  daytime  it  lies  concealed  in  the  crevices  of  rocks  or 
old  wdls  and  imder  the  bark  of  trees;  but  in  the  dusk 
of  the  evening,  or  after  a  shower  of  rain,  it  sallies  forth 
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in  searcli  of  food^  and  may  in  the  latter  case  be  met  urith 
in  considerable  numbers.  The  coloured  streaks  on  the 
shell  somewhat  resemble  those  on  H.  rotundata.  Lister 
first  made  the  present  species  known^  and  says  he  had 
often  found  it  in  woods  in  Lincolnshire.  Linn^  gave  it 
the  inappropriate  name  it  now  bears^  from  an  erroneous 
idea  that  it  ate  or  excavated  calcareous  rocks,  as  the 
Teredo  does  wood.  This  notion  probably  originated  in 
the  surface  of  the  shell  being  rough  and  like  a  file.  His 
H.  albella  appears  to  be  the  immature  or  younger  state 
of  the  variety  called  by  Menke  dibina.  This  white 
variety  has  not  been  noticed  as  British ;  but  it  is  found 
in  Sweden  and  many  other  parts  of  the  Continent.  I 
have  taken  it  in  Switzerland  and  the  Lower  Harz,  with 
specimens  of  the  usual  colour.  The  H.  albella  of  Fleming 
(Brit.  Anim.  p.  260)  may  also  be  the  same  state  of  this 
variety.  He  found  a  single  dead  specimen  on  the  shore 
at  St.  Andrews  in  1810.  It  is  not  at  all  likely  that 
Drapamaud's  species  of  that  name  (the  H.  ewplanata 
of  Miiller)  would  have  found  its  way  so  far  north ;  and 
Dr.  Fleming  says  that  his  shell  differs  firom  Drapar- 
naud's  description.  The  H.  Samershamiensis  of  Sheppard 
(Linn.  Trans,  xiv.  p.  159)  is  probably  the  young  of  the 
present  species. 

G.  Shell  flat  or  slightly  concave  above:  outer  lip  thick  and 
fdnuahed  with  a  tooth-like  taberde:  umSiUcus  rather 
large. 

24.  H.  obvolu'ta*,  Miiller. 

H.  obvoluta,  MiilL  Verm.  Hist,  pt  u.  p.  27;  F.  &  H.  iv.  p.  63,  pi.  czru. 
f.  1-5. 

Body  narrow  and  somewhat  truncate  in  front,  brown  with  a 
slight  reddish  tinge^  and  speckled  with  milk-white  in  several 
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parts ;  tabercles  oblong  and  arranged  in  dose  lines,  smaller  in 
front :  mantle  tumid,  forming  a  narrow  collar  and  leaving  a 
slight  space  empty  round  the  neck:  tentacles  very  long  and 
slender,  dark-brown,  shagreened;  bulbs  very  globnlar:  foot 
delicately  edged  with  milk-white,  ending  in  a  long,  nairow,  tri- 
angolar  and  keeled  tail. 

Shell  nearly  cireular,  shaped  somewhat  Hke  one  of  the  men 
in  a  backgammon  board,  except  that  this  is  spiral,  flat  above, 
with  a  slight  depression  in  the  middle,  and  compressed  below, 
rather  solid,  opaque  and  of  a  lurid  aspect,  reddish-brown,  findy 
and  closely  striate  in  the  line  of  growtili :  periphery  rounded,  but 
compressed:  epidermis  very  thick,  closely  covered  with  stiff 
reddish-brown  hairs :  whorls  6^,  cylindrical,  but  compressed  at 
the  sides,  gradually  increasing  in  size,  the  first  (being  the 
nucleus  of  the  shell)  nearly  smooth  and  polished,  and  the  last 
slightly  dilated  towards  the  mouth :  spire  sunk  below  the  level 
of  the  last  whorl :  suture  rather  deep :  mauth  obliquely  tri- 
angular, in  consequence  of  a  tooth-l^e  protuberance  at  the 
peripheral  edge :  outer  Up  reddish-white,  very  thick  and  re- 
flected, its  upper  margin  abruptly  and  considerably  inflected : 
umhiUcus  radier  large,  exposing  part  of  the  whorls  (espedaUj 
the  last  but  one)  and  all  tiie  internal  spire.    L.  0*2.   B.  0*5. 

Habitat  :  On  stumps  and  at  the  roots  of  trees  in  woods 
at  Ditcham  and  Stoner  Hill  near  Buriton^  in  Hampshire, 
where  it  is  rather  common.  It  is  a  native  of  France, 
Germany,  Switzerland,  and  Lombardy ;  but  it  does  not 
seem  to  inhabit  the  extreme  North  or  South  of  Europe. 

This  curiously-shaped  snail  is  rather  active,  and 
secretes  a  good  deal  of  dear  slime.  Its  epipbragm  is 
chalky-white  and  remarkably  thick. 

Considerable  doubt  has  been  raised  by  many  British 
conchologists  (myself  included)  as  to  /f .  obvoluta  being 
really  indigenous  to  this  country.  It  was  first  noticed 
by  Dr.  Lindsay  (in  1831)  as  occurring  in  Ditcham 
Wood.  He  found  with  it  Zanites  ceUarins  and  He&x 
rufescens.  Mr.  Hawker  says,  in  the '  Zoologist '  for  1863 
(p.  3764),  ''  The  two  ridges  (Stoner  Hill  and  Ditcham 
Wood)  are  quite  distinct,  and  the  intervening  countiy 
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is  low  and  flat :  therefore  I  do  not  think  it  posaible  that 
H.  obvoluta  could  have  spread  or  wandered  firom  the 
Afihford  Woods  to  Ditcham/'  Stoner  Hill  appears  to 
be  six  miles  distant  ^om  Diteham  Wood.  This  species 
inhabits  the  North  of  France,  having  been  found  by  Dr. 
Baudon  at  Morainval  Wood  near  Mouy ;  and  if  H,  Car^ 
itisiana  is  British,  the  present  species  has  quite  as  good 
a  claim  to  the  same  privilege. 

Genus  V.  BU'LIMUS*,  Scopdi.    PI.  VII.  f.  1,  2. 

BoBT  long,  always  containable  within  the  shell :  tentacles  4 : 
foot  rather  long  and  narrow. 

Shell  cylindrically-conic  or  oblong,  not  thin  or  very  glossy  : 
whorh  drawn-out :  spire  long :  month  oval :  outer  lip  usually 
reflected,  and  Bometimes  (but  not  in  British  species)  famished 
with  tooth-like  tubercles :  umbilicus  exceedingly  small  and 
narrow. 

I  will  not  inflict  upon  my  readers  a  repetition  of  the 
stale  and  iminteresting  controversy  which  formerly 
vexed  the  conchological  world  as  to  the  origin  and  mean- 
ing of  the  name  of  this  genus.  A  few  words  will  sufiSce 
to  give  its  history.  The  celebrated  French  naturalist^ 
Adanson,  proposed^  in  1757^  for  a  small  freshwater  mol- 
lusk  of  Senegal^  a  new  genus^  which  he  called  Btdin,  being 
a  local  word.  This  name  was  capriciously  or  inadvertently 
changed  by  Scopoli  into  Bulitnus ;  and  it  was  used  by 
him,  and  subsequently  adopted  by  Brugui^re,  to  receive 
a  heterogeneous  assemblage  of  land  and  freshwater 
shells,  having  no  affinity  with  Adanson's  species,  or  with 
any  of  those  to  which  the  genus  is  now  restricted.  Dra- 
pamaud  in  1801  was  the  first  to  apply  the  generic  word 
to  its  present  and  generally  recognized  signification. 

*  A  corruption  of  Bulin^  an  African  word. 
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The  difference  between  this  genus  and  HeUx  is  verr 
trifling.  The  tentacles  in  the  present  genus  are  rather 
shorter^  and  there  are  also  some  minor  points  of  ana- 
tomical distinction.  The  shell  of  Bulimus  has  a  longo* 
spire  j  but  this  is  a  comparative  character,  and  the 
degree  of  difference  between  the  length  of  the  spire  in 
Helix  conica  and  the  joung  of  Bulimus  ventricosug  [He&s 
BtUimoides  of  Moquin-Tandon)  is  scarcely  appreciable. 
It  is  not  from  the  limited  means  of  observation  which 
are  afforded  by  a  collection  of  the  MoUusca  in  this  or 
any  other  particnlar  country  that  a  safe  conclnidon  can 
be  arrived  at  with  respect  to  the  line  of  generic  distinc- 
tion ;  and  this  is  especially  the  case  with  the  genus  now 
under  consideration.  There  are  only  three  British  species 
of  Bulimus ;  and  one  of  them,  which  is  by  far  the  most 
common  of  aU  {B.  acutus),  has  been  restored  by  Moquin- 
Tandon  to  the  genus  Helix,  This  species  is  included  in 
a  section  from  which  Leach  constructed  his  genus 
EJisma ;  and  it  will  be  here  described  first,  as  forming  a 
passage  from  HeUx  to  the  present  genus. 

The  habits  of  the  Bulimi  are  nearly  the  same  as  those 
of  the  Helices,     Our  native  species  of  Bulimus  appear 
to  be  exclusively  herbivorous.   They  frequent  open  downs 
and  woods,  and  are  rarely  met  with  in  the  haunts  of 
men,  though  B,  acuius  infests  gardens  near  the  sea-coast, 
being  probably  tempted  by  the  more  succulent  pasture. 
Their  manner  of  oviposition,  as  well  as  the  shape  and 
arrangement  of  the  eggs,  are  similar  to  what  has  been 
observed  with  respect  to  the  typical  genus,  HeHx,    A 
peculiarity  of  this  genus  is  the  tendency  which  some 
exotic  species  have  to  a  reversal  of  the  spire,  attended 
with  a  change  of  position  in  some  of  the  principal  organs 
of  the  body.    In  other  land-shells  this  phenomenon  b 
more  usual  in  genera  or  species  than  in  varieties. 
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A.  Shell  cylindrically  oonic :  ipire  long  and  pointed :  outer  lip 

thin  and  plain. 

1.  BuLiMus  acu'tus*,  Miiller. 

^e/u:actt^MulLyerm.Hut.pfc.iLp.  100.   J9.  ocufiM^F.  &H.iT.  p.86, 
pL  czrviiL  f.  5,  and  (animal)  pL  G.  G.  G.  f.  6. 

BoDT  rather  thick,  slightly  narrowed  and  nearly  truncate  in 
fironty  slender  and  pointed  behind,  semitransparent,  yellowish- 
grey  of  different  shades  of  intensity,  covered  with  very  dose 
and  flattened  tubercles :  mantle  touching  the  outer  lip  of  the 
shell,  tumid,  marked  with  milk-white  and  brown  specks :  ten- 
tacles greyish,  of  a  darker  hue  on  the  upper  part,  nearly  smooth ; 
upper  pair  very  slightly  oonic,  with  their  bulbs  dilated  but 
radier  globidar ;  lower  pair  very  short :  foot  nearly  truncate 
in  front,  the  sides  transversely  and  very  closely  grooved,  tail 
blunt  and  keeled. 

Shell  turreted,  opaque,  white  with  a  faint  tinge  of  yellow, 
transversely  streaked  with  light-brown,  sometimes  having  one 
or  two  dark-reddish-brown  or  almost  black  bands  encircling 
the  lower  whorl,  one  of  which  (where  there  are  two)  is  con- 
tinued on  the  upper  whorls ;  the  shell  is  occasionaUy  white  or 
colourless ;  sculpture  consisting  of  rather  dose  but  irregular 
striffi  in  the  line  of  growth,  wluch  are  stronger  in  some  parts 
than  in  others,  and  there  are  occasionally  a  few  indistinct  spiral 
lines  which  intersect  the  strise  and  give  the  latter  an  appear- 
ance of  being  disposed  in  curved  rows ;  the  surface  is  also 
sometimes  wrinkled  or  fsdntly  pitted:  periphery  roxmded: 
epidermis  rather  thin :  whorls  8-9,  convex,  gradually  increasing 
in  size,  the  upper  one  smooth,  polished,  and  homoolour :  spire 
tapering,  but  blunt  at  its  extremity :  suture  deep :  mouth  oval, 
not  mudi  encroached  upon  by  the  penultimate  whorl :  o%Uer 
Up  reflected  on  the  pillar  and  slightly  inflected  at  its  upper 
angle :  umhilieus  almost  covered  by  the  reflexion  of  the  lip  in 
that  part,  but  rather  deep.     L.  0*6.   B.  0*2. 

Yar.  1.  bizona,  SheQ  smaller  and  having  two  dark  bands  on 
the  body  whorl. 

Yar.  2.  inflata.  Shell  rather  more  ventricose,  streaked  with 
brown  or  marked  with  a  single  dark  band:  spire  shorter: 
whorls  proportionally  broader. 

»  Pointed. 
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Habitat  :  Downs  and  sand-hills  on  the  sea^^xwst^ 
firom  Durness  in  Sutherlandshire  (where  it  has  been 
found  by  the  Rev.  Walter  Grigor)  to  the  Channel  Isles, 
as  well  as  throughout  Wales  and  Ireland.  The  variety 
bizona  is  remarkably  pretty,  and  has  been  found  in  lona 
by  Messrs.  Lowe  and  Berkeley;  at  Abergelly,  near 
Conway,  by  Mr.  Gibbs ;  near  Cork  by  Mr.  J.  D.  Hum- 
phreys ;  and  at  Tenby,  and  Portmamock  in  Dublin  Bay, 
by  myseUl  The  variety  inflata  occurs  with  the  typical 
form,  but  merges  insensibly  into  it  through  intermediate 
gradations.  It  somewhat  resembles  the  B.  ventricosmB 
of  Drapamaud.  The  present  species  is  common  in  the 
granitic,  as  well  as  calcareous  districts;  but  the  only 
authority  for  its  being  found  anywhere  except  on  the 
sea-coast  is  that  of  the  late  Mr.  Thompson  of  Belfast, 
who  says  it  '^  occasionally  occurs  inland.''  It  is  a  very 
doubtful  member  of  our  upper  tertiary  list,  Mr.  Pidier- 
ing  having  only  found  a  fragment  of  a  shell,  which  he 
believed  was  this  species,  in  the  deposit  at  Copford.  The 
circumstance  of  this  not  being  a  northern  form  makes  the 
identification  more  questionable.  Abroad  it  seems  alao 
to  be  confined  to  the  coast-line,  and  ranges  from  France 
to  Algeria  and  Sicily.  Hartmann  is  said,  however,  to 
have  found  it  near  Bomanshom  in  Switzerland. 

It  is  rather  an  active,  but  irritable  creature,  and  with- 
draws itself  into  its  shell  on  the  slightest  touch.  These 
snails  may  be  seen  in  the  daytime  clinging  to  the  stalks 
of  grass  and  other  herbage  in  countless  numbers;  and 
this  attachment  is  effected  by  means  of  a  pellicle  secreted 
in  the  same  way  as  the  epiphragm.  The  popular  idea 
that  sheep  feed  on  and  are  fieittened  by  snails  relates  to 
this  kind  as  well  as  to  Helix  virgata ;  and,  as  Montagu 
very  justly  observes,  *'  it  is,  indeed,  impossible  that  those 
animals  should  browse  on  such  short  grass  as  dothes 
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the  hills  ahove  Whitsand  Bay  in  Cornwall^  without  de- 
Touring  a  prodigious  quantity  of  snails^  especially  in  the 
nighty  or  after  rain,  when  they  ascend  the  stunted  blades/' 
The  summer  epiphragm  is  very  thin,  transparent,  and 
iridescent;  and  it  has  a  small  hole  in  it,  which  corre- 
sponds with  the  position  of  the  respiratory  orifice,  thus 
enabling  the  snail  to  procure  firesh  air  without  exposing 
its  body  to  the  heat  of  the  sun.  The  winter  epi- 
phragm is  thicker,  opaque,  and  yellowish,  like  paper. 
Creologists  can  have  some  idea  of  the  way  in  which  land- 
shells  are  accumulated  and  fonn  tolerably  thick  strata, 
from  the  fact  recorded  by  Montagu,  that  the  drifted  sand 
at  Bigberry  Bay  in  the  South  of  Devon  is  fiill  of  dead 
shdils  of  the  present  species,  to  the  depth  of  four  feet. 

Tins  is  the  Turbo  fasciatus  of  Pennant  and  Montagu. 

The  B.  articuJaius  of  Turton  (the  typical  specimen  of 
which  is  in  my  collection)  is  an  exotic  shell,  and  not 
Lamarck's  species  of  that  name,  which  is  only  a  variety 
of  JB.  acutu8. 

B.  Shell  oblong :  spire  blunt :  otUer  lip  thickened  and  reflected. 
2.  B.  monta'nus  *,  Drapamaud. 

B,  montanug,  Drap.  Tabl.  Moll.  p.  65.   B.  LaekkamenMS,  F.  &  H.  iy.  p.  89, 
pi.  dXYiii.  f.  6. 

BoDT  rather  thick,  ronnded  in  front,  narrowing  gradually 
and  pointed  behind,  dark-red  or  greyish-brown;  tubercles 
flattened,  with  very  fine  black  points :  mantle  indistinctly  and 
minntely  speckled  with  milk-white  and  brown :  tentacles  some- 
what thick  and  conical ;  npper  pair  coarsely  shagreened,  with 
thick  and  rather  globular  bulbs ;  lower  pair  nearly  smooth,  of 
a  somewhat  darker  colour  than  the  others :  foot  truncate  in 
front  and  ending  in  a  long  but  blunt  tail. 

Shell  conic-oblong,  nearly  semitransparent,  rather  glossy, 

*  Inhabiting  moantains. 
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Hght-brown  with  a  yellowish  iint,  but  varpng  in  intensity  of 
colour,  faintly  and  irreg:ularly  striate  in  the  line  of  growth, 
and  marked  spirally  with  fine  and  dose-set  but  undulating 
lines,  which,  being  intersected  by  the  transverse  strise,  give  the 
surface  a  slightly  shagreened  appearance :  periphery  rounded, 
but  compressed :  epidermis  rather  thick :  whorU  7f  ,  somewhat 
compressed,  the  last  forming  nearly  one-half  of  the  shell: 
spire  tapering,  but  somewhat  abruptly,  blunt  at  its  extremity: 
svture  rather  slight  and  oblique:  mouth  oval,  a  little  con- 
tracted on  the  inner  side  by  the  penultimate  whorl :  otc^r  Up 
white,  reflected  and  considerably  thickened  within,  where  it  is 
of  a  reddish-brown  colour :  umhilieus  nearly  covered  by  the 
reflexion  of  the  pillar  lip,  rather  oblique,  and  deep.  L.  0-65. 
B.  0-226. 

Habitat  :  On  trunks  of  trees^  chiefly  of  beech,  ash,  and 
hornbeam,  in  the  woods  of  our  southern  and  western 
counties.  It  is  local,  although  tolerably  plentiful  where 
it  occurs.  At  Buriton  in  Hampshire  it  is  found  with 
Helix  obvoluia  and  Clausilia  Rolphii.  The  locality  given 
in  the  Appendix  to  Welch  and  WhitdaVs  '  Histofy  of 
Dublin  *  (viz.  ''  neighbourhood  of  Dublin '')  is  very  ques- 
tionable, as  the  occurrence  of  this  shell  in  Ireland  has 
not  been  noticed  by  Mr.  Thompson  or  Mr.  Waller.  As  a 
tertiary  shell  it  has  only  been  discovered  in  the  Clacton 
deposit.  Its  foreign  distribution  appears  to  be  limited 
to  the  North  and  East  of  Fraiice,  as  well  as  the  Pyrenees, 
Germany,  Switzerland,  and  Silesia,  in  all  of  which  conn, 
tries  it  is  only  known  to  inhabit  elevated  situations. 

The  colour  both  of  the  body  and  shell  varies  in  in- 
tensity. In  inmiature  specimens  the  periphery  is  keeled. 
The  young  are  sometimes  encrusted  with  earth  in  the 
same  manner  as  B.  obscurus. 

It  is  the  Helix  Lackhamensis  of  Montagu ;  but  bis 
name  is  subsequent  to  that  of  Drapamaud  and  is,  be- 
sides, objectionable  on  account  of  its  being  derived  fit>m 
a  very  obscure  locality,  which  was  not  the  first  recorded 
for  the  discovery  of  this  species. 
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3.  B.  Obscu'bus*,  Miiller. 

Helix  olacura,  MiilL  Verm.  Hist,  pt  ii.  p.  103.    B.  obacunu,  F.  k  H.  iy. 
p.  90,  pi.  czrriii.  f.  7. 

Body  of  a  lighter  colour  than  that  of  B,  montanuSf  with  the 
tubercles  comparatively  more  prominent :  mantle  larger  and 
more  tumid  in  proportion  to  its  size :  tentacles  less  thick  and 
conical;  upper  pair  finely,  but  distinctly,  granulated,  with 
globular  bulbs,  which  are  dilated  at  the  top ;  lower  pair  mi- 
nutely speckled  with  black:  /oo^  very  delicately  and  slightly 
fringed,  narrow  and  angular  in  front,  very  broad  behind,  and 
ending  in  a  rather  slender  and  pointed  tail. 

Shell  much  resembling  that  of  the  last  species,  except  in 
size ;  but  differing  also  in  the  following  particulars : — this  is 
shorter  in  proportion  and  more  glossy ;  it  has  no  spiral  lines, 
but  instead  of  them  the  transverse  strisB  are  divided  by  very 
minute  intermediate  lines,  and  the  surface  consequently  has 
not  the  slightest  appearance  of  being  shagreened :  whorls  only 
6^  and  more  convex:  spire  more  abrupt:  suture  deeper: 
viouth  proportionally  larger :  outer  lip  more  reflected  and  not 
80  thick,  plain  white,  and  much  more  inflected  above :  wmbi" 
licus  a  little  more  contracted.    L.  0-35.  B.  0*15. 

Var.  alba.     8hell  white  or  colourless. 

Habitat  :  On  the  trunks  of  trees  and  among  dead 
leaves  in  woods^  on  hedge-banks  and  old  walls^  under 
stones  in  rocky  places^  and  sometimes  in  gardens,  from 
the  Moray  Firth  district  to  South  Devon,  as  well  as  in 
South  Wales  and  Ireland.  It  is  much  more  generally 
diffused  than  the  last  species.  The  variety  has  been 
found  by  Mr.  Smith  at  Sevenoaks  in  Kent ;  and  I  have 
observed  it  at  Lulworth  in  Dorsetshire.  My  collection 
contains  a  monstrosity,  in  which  the  mouth  had  been 
broken  and  renewed  in  such  a  manner  as  to  be  much 
stronger  than  it  was  before  the  fracture.  This  species 
is  in  Mr.  Brown's  list  of  upper  tertiary  shells  from  Cop- 
ford.    It  ranges  from  Siberia,  through  Finland,  Sweden, 

*  Concealed. 
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France,  Gennaiiy,  Switzerland,  Portugal,  and  Lugano,  to 
Sicily. 

Bouchard-Chantereaux  eays  that  the  e^s  of  this 
species,  which  are  laid  from  May  to  September,  are  not 
numerous,  but  very  large  in  proportion  to  the  sixe  of 
the  animal.  It  hibernates  early  and  makes  a  glaaaj  or 
papery  epiphragm.  It  loves  shade  and  moisture.  It 
has  a  remarkable  habit,  which  it  shares  with  the  young 
of  Pupa  secale,  of  covering  its  shell,  or  rather  of  causing 
it  to  be  covered,  with  a  crust  of  fine  earthy  particles  or 
other  extraneous  matter,  by  means  of  its  slime,  or  an 
exudation  from  the  epidermis.  Adult  as  well  as  young 
specimens  are  sometimes  thus  coated,  but  more  frequently 
the  latter.  It  is  perhaps  an  involuntary  measure  of 
natural  defence,  with  which  many  animals  are  provided, 
in  order  to  escape  or  delude  their  enemies ;  and  even 
the  sharp  eyes  of  a  bird  might  be  deceived  by  the  dis- 
guise which  these  little  creatures  put  on.  The  Rev. 
Bevett  Sheppard,  in  his  interesting  account  of  the  Land 
and  Freshwater  Shells  of  Suffolk,  observes  with  respect 
to  the  present  species,  ''These  shells,  particularly  in 
their  young  state,  show  great  sagacity  and  ingenuity  by 
covering  themselves  with  an  epidermis  adapted  to  the 
different  situations  in  which  they  are  found;  and  when 
so  covered,  it  is  almost  impossible  for  any  other  than  a 
conchological  eye  to  detect  them.  If  its  abode  be  upon 
the  trunk  of  a  tree  covered  with  Lichens,  then  is  the 
epidermis  so  constructed  as  to  cause  the  shell  to  resemide 
a  little  knot  on  the  bark  covered  with  such  substances. 
If  on  a  smooth  tree,  &om  whose  bark  issue  small  sessile 
buds,  as  is  frequently  the  case,  it  will  pass  off  very  weD 
for  one  of  them ;  and  on  a  dry  bank,  or  the  lower  pait 
of  the  body  of  a  tree  splashed  with  mud,  its  appearance 
wiU  be  that  of  a  little  misshapen  pointed  piece  of  diit." 
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The  first  of  these  curious  resemblances  may  be  caused 
by  the  adhesion  of  Lichen  spores^  which  would  grow  as 
well  upon  a  shell  as  upon  the  bark  of  a  tree ;  and  the 
other  cases  I  have  endeavoured  to  explain.  B,  obscttrus 
is  sometimes  found  at  considerable  heights,  probably 
indicating  its  Arctic  origin.  M.  Puton  observed  it  on 
the  Yosges  mountains,  at  an  elevation  of  2624  feet  above 
the  level  of  the  sea.  It  occasionally  occurs  on  granite 
and  gneiss,  but  more  commonly  on  calcareous  strata. 

The  difference,  which  is  slight,  between  this  species 
and  B.  mantamu  will  appear  from  the  description.  The 
simplest  character  is  that  the  latter  is  at  least  four  times 
the  size  of  the  other  in  cubical  contents.  Lister  seems 
to  have  been  acquainted  with  the  present  species ;  but 
his  notice  of  it  is  not  satisfactory.  In  its  young  state 
it  is  in  all  probability  the  HeUx  trochtUus  of  Miiller. 

The  Helix  detrita  of  Montagu  (judging  from  a  speci- 
men received  from  him  by  Mr.  Dillwyn  and  now  in  my 
collection)  is  exotic,  and  apparently  a  variety  of  the 
BuUmus  Guadalaupensis  of  Bruguiere. 

The  B,  tuberculatus  of  Turton  (the  typical  specimen 
of  which  I  also  have)  is  the  Helix  pupa  of  Linn^.  It  is 
a  native  of  the  extreme  South  of  Europe,  and  is  not  at 
all  likely  to  have  been  found  in  Worcestershire,  whence 
Dr.  Turton  is  said  to  have  received  it.  Capt.  Blomer, 
who  gave  this  specimen  to  Turton,  told  me  that  he  had 
been  in  Sicily;  and  he  admitted  that  he  might  have 
made  a  mistake  as  to  the  locality. 

The  Helix  GoodallU  of  Miller  is  a  West-Indian  species, 
and  appears  to  have  been  introduced  into  this  country 
with  pine-plants.  It  is  still  very  common  on  the  tan  in 
the  pineries  at  Oarraway  and  Go's,  nursery-gardens 
near  Bristol,  where  the  late  Mr.  Miller  first  observed 
this  little  shell  about  forty  years  ago.    It  has  not  been 
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noticed  elsewhere  in  this  country.     It  is  the  BulimtiM 
clavulus  of  Tturton. 

The  B.  decollatus  was  recorded  bj  Dr.  Tnrton  as 
having  been  once  found  living  in  a  greenhouse  at  Wat- 
ton  in  the  South  of  Devon,  where  it  was  observed  to 
breed  for  many  years  in  succession ;  but,  in  consequence 
of  some  alterations  being  made  in  the  greenhouse,  the 
colony  was  destroyed  and  became  extinct.  It  is  common 
in  the  South  of  Europe,  as  well  as  on  the  opposite  shores 
of  the  Mediterranean;  but  its  most  northern  locality 
appears  to  be  Agen,  in  the  Department  of  Lot-et- 
Garonne. 

Genus  VI.  PUTA  *,  Lamarck.    PL  VII.  f.  8, 4, 5. 

BoDT  slender,  but  generally  short,  always  containable  within 
the  shell :  tmtacUs  4,  short,  especially  tiie  lower  ones :  /oof 
narrow. 

Shell  cylindrical,  not  very  thin  or  glossy :  whorls  oompact, 
the  last  not  broader,  or  very  little  more  so,  than  the  penulti- 
mate or  preceding  one:  9pire  long:  tnouih  hoiseshoe-ehaped 
or  semilunar,  mostly  fomished  with  one  or  more  teeth ;  some- 
times there  are  also  spiral  plates  and  incomplete  septa  in  the 
interior :  umbilicus  oblique,  very  small,  and  contracted  by  an 
upward  twist  of  the  last  whorl  at  its  base. 

The  Pti/MB  are  all  of  a  small  size  and  gregarious.  They 
live  in  moss  or  in  the  crevices  of  rocks  and  walk,  as  well 
as  on  exposed  hill-sides  under  stones  or  at  the  roots  of 
grass.  They  are  vegetable  feeders,  and  appear  to  Uve 
on  small  plants,  Cryptogamia,  and  decaying  leaves. 
Some  species  are  ovoviviparous.  The  mouth  is  panUd 
to  the  columella  or  axis  of  the  shell ;  and  this,  combined 
with  the  last  whorl  being  of  nearly  the  same  breadth 
as  the  preceding  one,  causes  the  shell  to  assume  some- 

*  like  the  ehrysaUt  of  an  insect 
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what  of  an  ellipBoid  fonn.  The  whorls  are  also  more 
compact  than  in  Bulimus;  and  the  month  is  usually 
furnished  in  the  present  genus  with  transverse  plates  or 
teeth^  instead  of  the  outer  lip  heiug  merely  thickened 
by  tooth-like  tubercles^  or  of  there  being  a  similar  protu- 
berance on  the  columella,  as  is  sometimes  the  case  in 
the  former  genus.  The  main  characters  of  both  these 
genera,  however,  are  nearly  the  same,  as  regards  their 
habits  as  well  as  the  body  and  shell. 

The  curious  processes,  called  ''teeth,''  which  fence 
in  and  contract  the  mouth  of  the  shell  in  Pupa,  are  of 
different  kinds.  In  P.  secale  they  form  plate-like  ridges, 
which  extend  some  way  into  the  interior.  In  P.  urn- 
biUcaia  and  P.  ringens  the  adult  have  either  a  simple 
tooth  on  the  columella  and  a  spiral  plate  on  the  pillar  lip, 
or  else  several  plate-like  ridges  as  in  P.  secale,  although 
shorter  and  more  curved;  but,  in  P.  umbilicata  and 
P.  ringens,  the  young  have  a  much  more  complicated 
apparatus.  This  consists  of  two  long  spiral  ridges  like 
the  worm  of  a  corkscrew,  one  on  the  pillar  lip  and  the 
other  on  the  pillar  itself,  besides  a  short  transverse 
plate  or  septum  on  the  outer  lip,  which  is  reproduced  |it 
intervals.  In  P.  marginata  the  mouth  is  often  furnished 
with  a  denticle  or  small  tubercular  tooth  on  the  pillar, 
and  sometimes  also  with  a  similar  process  inside  the 
outer  lip ;  but  it  never  has  the  plate-like  ridges  which 
are  found  in  the  other  species.  All  these  various  pro- 
cesses appear  to  be  formed  in  the  same  way,  viz.  by  folds 
of  the  mantle  secreting  the  testaceous  matter  in  excess 
and  applying  it  to  particular  parts  of  the  sheU. 

Two  species  of  Pupa  (viz.  tridens  and  doliolum)  have 
lately  been  found  in  the  North  of  France;  and  i\  is 
therefore  not  unlikely  that  they  may  be  found  in  this 
country. 
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A.  Spire  long  and  pointed :  mouth  horseBhoe-shaped,  narrow, 
and  foimshed  with  several  teetb  and  folds:  ouUr  lip 
slightly  expanded  and  reflected. 

1.  Pupa  seca'lb^,  Drapamaud. 

p.  secaU,  Dnp.  TabL  MolL  p.  59 ;  F.  &  H.  iv.  p.  101,  pL  cxxix.  fl  5. 

Body  brownish-grey  or  slate-coloiir,  with  a  reddish  tint, 
slightly  and  irregularly  tuberded :  mantle  minutely  speckled 
with  black:  tentacles  short  and  thick;  bnlbs  oblong:  foot 
usually  finnged,  broader  behind  than  in  front,  and  ending  in 
a  triang^ular  and  somewhat  pointed  tail. 

Shell  conic-oblong,  rather  solid,  opaque,  somewhat  ^ossy, 
light-brown  or  yellowish-homcolour,  marked  transveisely 
or  in  the  line  of  growth  with  numerous  obliquely  curved 
strise :  periphery  rounded,  but  compressed :  epidermis  rather 
thin :  whorls  8-9,  slightly  convex  and  gradually  increasing  in 
size,  the  four  or  five  first  whorls  smaller  in  proportion  to  the 
others,  the  last  somewhat  dilated  and  twisteid  at  its  base  up- 
wards to  form  the  mouth :  spire,  although  long,  rather  abrupt 
and  blunt  at  the  point :  suture  moderately  deep :  mouth  longer 
than  broad,  somewhat  angular,  and  contracted  by  the  teeth  or 
inside  folds,  which  are  as  follows — two  or  three  on  the  pillar 
(the  middle  one  when  there  are  three  being  in  front  of  the 
others),  two  on  the  pillar  lip,  and  four  inside  the  outer  Hp ; 
the  front  tooth  on  the  pillar  lip  is  often  accompanied  by 
a  smaller  tubercle  or  denticle,  and  it  is  placed  so  near  ^ 
point  of  insertion  of  the  outer  Hp  as  often  to  appear  a  con- 
tinuation or  inflection  of  that  lip ;  the  tooth-Hke  plates  or 
folds  inside  the  outer  lip  extend  a  considerable  way  into  the 
interior  and  are  visible  outside,  resembling  white  lines :  outer 
Up  thickened  and  slightly  reflected :  vmbilieus  extremely  small 
and  oblique,  forming  a  narrow  chink.    L.  0*3.  B.  0*125. 

Yar.  alba.    Shell  white  or  colourless. 

Habitat  :  Rocks,  woods,  and  hill-sidea  in  many  parts 
of  England,  from  Westmoreland  to  the  South  of  Decern, 
as  well  as  (according  to  Dr.  Gibbon)  near  Crickhowell  in 
Breconshire,  South  Wales.  Dr.  Lukis  informs  me  that 
he  has  not  found  it  in  the  Channel  Isles,  althoii|;h  his 

*  A  grain  of  xye. 
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brother  believed  that  he  had  once  taken  P.  avenacea  (or 
avena)  in  Guernsey.  It  is  a  local  species^  but  plentiful 
wherever  it  occurs.  It  is  not  confined  to  calcareous  di- 
stricts. Mr.  Eyton  found  it  in  abundance  on  the  triassic 
sandstone  near  Shrewsbury^  where  there  was  no  lime- 
stone (nor,  of  course^  chalk,  or  oolite)  within  some  miles 
of  the  place ;  and  I  observed  it  in  equal  plenty  on  the 
Molasse  in  Switzerland.  I  am  also  credibly  informed 
that  it  has  been  found  at  Sudbury,  near  Harrow,  on  the 
lower  tertiary  strata.  The  variety  was  found  by  me  at 
Lulworth  in  Dorsetshire ;  but  it  is  rare.  This  species  is 
widely  diffused  throughout  Central  Europe,  ranging 
south  to  Corsica;  but  it  does  not  appear  to  inhabit  the 
North  or  extreme  South  of  Europe. 

The  young  have  their  shells  encrusted  with  earth  or 
the  spores  of  lichens  and  mosses,  in  the  same  way  as 
Bulimus  obscurus;  and  even  adult  specimens  have  occa- 
sionally a  similar  covering.  From  this  latter  circum- 
stance I  am  confirmed  in  the  opinion  I  ventured  to 
surest  with  respect  to  that  species,  that  the  coat  is  not 
purposely  made  by  the  animal,  but  is  involuntarily  caused 
by  the  accidental  adhesion  of  extraneous  matter  to  the 
outer  surface  of  the  shell,  by  means  of  the  slime  or 
a  glutinous  film  which  exudes  from  or  invests  the  epi- 
dermis.  FuU-grown  specimens  have  not  the  same  need 
of  disguise  for  their  protection  as  those  which  are 
young  and  unprovided  with  teeth.  In  the  daytime  the 
shells  are  attached  by  a  thin  pellicle  to  the  under  side  of 
stones  and  crevices  of  rocks. 

This  is  the  Turbo  jumperi  of  Montagu ;  and  the  im- 
mature state  is  probably  the  Helix  ventricosa  of  Miiller. 
There  is  a  great  similarity  of  form  between  the  young 
of  Pupa  and  Helix, 
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B.  Spire  short  and  blunt:  moutA  horseshoe-shaped,  rather 
oblique^  famished  with  one  or  more  teeth  or  folds,  and 
in  the  young  with  transverse  plates  and  spiral  screwHke 
ridges :  outer  Up  thickened  and  reflected. 

2.  P.  rin'gsns  *,  Jeflfireys. 

P.  ringing  Jeffr.  in  linzL  Truis.  xri.  p.  356.    P,  Anglica,  F.  k  H.  it.  p.  90, 
pi.  cxxiz.  f.  6. 

BoDT  yellowish-grey  or  slate-colour,  with  several  dark 
lines  or  streaks  along  the  sides,  leaving  a  dear  space  in  the 
middle,  underneath  milk-white:  mantle  thick,  projecting  a 
little  beyond  the  mouth  of  the  shell:  tentacles  short,  of  a 
lighter  shade  than  the  upper  part  of  the  body;  larger  pair 
cylindrical  and  stumpy,  rather  close  together,  the  bulbs  scaroelr 
distinguishable ;  lower  pair  more  like  tubendes :  foot  rounded 
in  front  and  obtusely  pointed  behind. 

Sh£Ll  BubcyHndrical,  inclined  to  oval,  rather  solid,  nearly 
opaque,  glossy  and  sUghtly  iridescent,  Ught-brown  or  yellow- 
ish-homcolour,  closely  but  slightly  striate  transvenely :  peri^ 
phery  roimded,  but  compressed :  epidermis  thin :  whorls  6  or 
(i|,  convex,  the  last  being  equal  to  more  than  one-third  of  the 
shell  and  having  its  base  sharply  twisted  upwards  to  form  the 
mouth,  the  two  or  three  top  whorls  much  smaUer  in  propor- 
tion to  the  rest :  spire  short,  abruptly  and  bluntly  pointed : 
suture  well  defined,  but  not  deep :  mouth  triangular,  rounded 
below,  much  contracted  by  the  teeth  or  folds,  which  are  a:$ 
follows — two  on  the  pillar  (the  outside  one  being  larger  than 
the  other  and  extending  far  into  the  interior  of  the  mouth  in 
the  form  of  a  spiral  screw),  two  on  the  pillar  lip  (the  outer- 
most being  much  the  laiger  and  more  prominent),  and  one 
fold,  with  from  one  to  three  smaller  denticles,  inside  the  outer 
lip  and  rather  deeply  seated,  the  larger  one  being  visible  out- 
side; besides  these,  there  is  a  short  curved  side  process  or 
fold,  which  connects  the  lip  at  its.  outer  base  with  the  laiger 
and  more  prominent  tooth  on  the  pillar,  so  as  to  resemble  one 
of  the  lower  fronds  of  a  trefoil  leaf;  the  mouth  in  unformed  or 
immature  specimens  is  furnished  not  only  with  two  main  spinJ 
ridges  (viz.  one  on  the  pillar  and  the  other  on  the  pillar  lip). 
but  also  with  a  transverse  plate,  like  those  in  Phmorbis  lineatus. 
which  lies  at  a  right  angle  to  the  position  of  the  folds  within 
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the  outer  lip  of  adult  specim^s  and  is  repeated  at  short 
intervals ;  these  transverse  plates  or  septa  are  distinctly  visible 
outside  the  base  of  young  ^ells :  ovier  lip  and  pillar  lip  light 
reddish-brown,  much  thickened  and  slightly  reflected:  urn- 
bilicus  small,  narrow  and  oblique,  but  distinct.     L.  0*133, 

B.  oes. 

Var.  pallida.    Shell  of  a  lighter  colour,  sometimes  whitish. 

Habitat  :  Among  dead  leaves  and  moss,  and  at  the 
roots  of  grass,  in  moist  places  throughout  the  northern 
counties  of  England,  the  West  of  Scotland,  and  all 
Ireland,  as  well  as  in  Guernsey.  It  occurs  in  a  sub- 
foBsSl  state  at  Copfoird.  Its  foreign  range  appears  to 
be  limited,  so  far  as  is  at  present  known, — ^it  having 
only  been  found  once  in  the  rejectamenta  of  a  river  near 
Toulouse  (Moquin-Tandon),  Cintra  and  the  neighbour- 
hood of  Oporto  (Morelet  and  Pring),  and  Algeria  (More- 
let  and  Dupuy).  This  southern  distribution  would  seem 
to  bear  out  the  conjecture  made  by  the  authors  of  the 
'  British  Mollusca '  that  the  present  species ''  is  probably 
a  member  of  our  Atlantic  fauna  and  of  Southern  or 
South-western  origin ; "  but  at  the  same  time  its  occur- 
rence as  an  upper  tertiary  fossil,  with  HeHx  lameUata 
and  many  other  decidedly  Northern  forms,  is  a  fiict  that 
must  not  be  overlooked  in  considering  the  gec^raphical 
distribution  of  the  Mollusca. 

This  is  a  shy  little  creature,  although  tolerably  active 
when  inclined  to  make  its  appearance.  It  bas  a  singular 
habit  of  withdrawing  slowly  one  of  its  eyes,. which  rolls 
backwards  like  a  little  ball  until  it  reaches  the  neck, 
while  the  tentacle  which  supports  it  remains  extended 
to  its  full  length.  This  I  have  observed  being  done 
when  there  was  no  obstacle  in  the  way.  It  also  retracts 
occasionally,  and  apparently  without  any  reason,  one  of 
its  horns  and  not  the  other.  It  does  not  appear  to  be 
ovoviviparous,  Uke  the  next  species  (P.  umbilicata) :  at 
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least  I  have  not  succeeded  in  finding  any  perfect  embryo 
inside  a  full-grown  specimen^  although  the  shells  thus 
examined  were  collected  at  the  same  period  of  the  year 
and  in  the  same  spot  with  specimens  of  P.  umbiHeata 
which  contained  young  ones  completely  formed.  In  a 
living  specimen  of  P.  ringens  which  I  have  just  reodTed 
with  others  from  Dr.  Lukis^  the  top  whorls  have  been 
accidentally  broken  off  and  replaced  by  an  imperfect 
septum^  showing  that  these  whorls  are  not  occupied  by 
the  animal  after  it  has  attained  its  maturity.  The  shdl 
varies  considerably  in  the  length  of  the  spire;  and  in 
the  young  it  resembles  that  of  a  small  conical  HeSx, 
The  internal  structure  of  the  shell  was  first  noticed  and 
described  by  Mr.  Alder  in  his  excellent  Memoir  on  the 
Land  and  Freshwater  Shells  of  Northumberland. 

This  species  was  first  discovered  by  Mr.  Bean,  the 
venerable^  but  still  active,  oonchologist  of  Scarborough. 
It  is  the  Vertigo  AngUca  of  Ferussac ;  but  although  that 
specific  name  is  prior  to  the  one  which  I  have  ventured 
to  adopt,  it  was  unaccompanied  by  any  description ;  and 
the  Supplement  to  Wood's  '  Index  Testaoeologicus  *  only 
contains  a  figure  of  the  shell,  although  referring  to  the 
same  name.    The  Pupa  ringens  of  Michaud's  Supple- 
ment to  Drapamaud's  *  Histoire/  which  bears  a  subse- 
quent date  to  that  of  my  Monograph  in  the  '  T.inn<>>n 
Transactions/  is  a  different  species  finom  this,  and  is  allied 
to  P.  secale. 

8.  P.  umbilica'ta  *,  Drapamaud. 

p.  umbiiicata,  Brap.  TaU.  Moll.  p.  58,  and  Hist  MolL  p.  62»  pL  iiL  £  ^, 
40 ;  F.  &  H.  It.  p.  95,  pi.  cxziz.  f.  7. 

Boot  decidedly  truncate  in  front  and  blxmt  behind,  greyish- 

*  Harrixig  an  umbiUoiu  or  navel. 
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brown  with  a  dosky  shade  above,  and  of  a  paler  hue  on  the 
sides  and  rear,  as  well  as  underneath ;  head  and  neck  marked 
with  black  specks,  which  are  arranged  in  confused  rows: 
mantle  annuhur  or  circular,  minutely  speckled  with  black  and 
milk-white:  teniadea  slightly  transparent;  upper  pair  close 
together  and  nearly  cylindrical,  with  large  pear-shaped  bulbs, 
forming  one-fourth  of  these  tentacles;  lower  pair  widely 
separate  from  each  other,  very  thick  and  slightly  conical :  foot 
not  fringed,  rather  broad,  rounded  in  front  and  behind. 

Sheu.  subcylindrieal  or  inclined  to  oral,  rather  thin  and 
semitransparent,  glossy  and  slightly  iridescent,  yellowish- 
brown  or  homcolour,  closely  but  slightly  and  irregularly 
striate  in  the  line  of  growth :  periphery  rounded,  or  sometimes 
▼ery  slightly  and  obtusely  keeled:  epidermis  thin:  whorls 
6-7,  convex,  the  last  equal  to  about  two-fifths  of  the  shell 
and  shaq)ly  twisted  upwards  towards  the  mouth,  the  two  first- 
formed  whorls  much  smaller  in  proportion  to  the  rest :  spire 
short,  abruptly  and  bluntly  pointed:  stUure  rather  oblique, 
well  defined,  but  not  deep :  mouth  subtriangular,  contracted  or 
channeled  below  in  the  adult,  frimished  with  a  small  and 
short  tooth-like  ridge  on  the  piOar  near  the  insertion  of  the 
outer  lip  (where  it  bends  to  form  a  junction  with  the  lip),  eifi 
well  as  with  a  short  and  oblique  ridge-like  tooth  on  the  pillar 
lip ;  young  shells  have  a  spiral  screw  on  the  pillar  and  another 
on  the  pillar  lip,  the  position  of  which  nearly  corresponds  with 
that  of  the  ridge  and  tooth  in  the  adult,  and  they  have  also 
transverse  plates  like  those  in  the  last  species :  outer  Up  white, 
with  sometimes  a  slight  tinge  of  reddish-brown,  maxSi  thick- 
ened and  considerably  reflected:  pillar  lip  also  white  and 
thickened,  almost  straight:  inner  lip  spread  on  the  pillar: 
umbilicus  very  small  and  oblique,  contracted  by  a  ridge  or 
erest  at  the  base  of  the  shell,  which  arises  from  the  abrupt 
and  upward  twist  of  the  lower  part  of  the  body  whorl. 
L.015.  B.0075. 

Yar.  1.  edentula.    Columellar  tooth  wanting. 

Yar.  2.  alba.    Shell  white  or  colourless. 

Habitat:  On  old  walls  and  rocks,  under  stones, 
among  dead  leaves  and  beneath  the  bark  of  trees  every- 
where, from  Zetland  to  the  Channel  Isles.  It  inhabits 
high  as  well  as  low  situations.  The  first  variety  is  not 
nncommon.    The  second  has  been  found  by  Mr.  Norman 
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at  Plymoiith  and  in  Somersetshire,  and  by  myself  at 
Orassmere,  Church  Stretton,  Cardiff,  and  Tenby.  Tbis 
species  belongs  to  our  upper  tertiaries.  It  ranges  finom 
Finland  to  Algeria,  as  well  as  to  the  Archipelago.  Yon 
Martens  considers  it  as  a  southern  form,  because  it  retires 
early  into  winter  quarters;  and  he  remarked  that  he 
could  not  find  it  in  September  in  a  place  near  Bergen, 
where  be  had  in  the  previous  summer  noticed  it  in  abun- 
dance and  living  in  company  with  P.  marginaia. 

Mr.  Alder  first  indicated  that  this  species  is  OYOviTi- 
parous,  and  recorded  the  fisu^  in  the  Supplement  to  his 
Catalogue  of  Land  and  Freshwater  Shells  found  in  the, 
▼idnity  of  Newcastle.  Adolf  Schmidt  published  the  same 
discovery  in  the  'Zeitschrift  fiir  MalakoBOologie'  for 
February  1853;  and  I  can  confirm  the  fact  from  my 
own  observation*  Moquin-Tandon  has  more  than  onoe 
seen  two  or  three  young  ones  attached  to  the  shell  of 
their  mother  near  the  umbilicus  and  carried  about  by 
her — a  kind  of  marsupial  arrangement.  P.  wmbUicata 
reproduces  in  July  and  August;  but  it  does  not  appear 
to  be  prolific,  as  no  more  than  6  eggs  have  been  found 
in  the  womb  at  the  same  time.  The  epiphragm  is  very 
thin  and  iridescent.  Young  shells  are  Trochifbrm  and 
obtusely  keded,  and  have  a  central  and  rather  deep 
umbilicus.  The  spire  varies  greatly  in  length.  A 
dwarfed,  toothless  and  thin  variety  is  the  P.  Sempromi 
of  Charpentier. 

This  species  differs  from  P.  ringens  in  being  more 
cylindrical  and  less  barrel-shaped,  as' well  as  in  the  form 
of  the  mouth  and  number  of  the  teeth. 

The  observant  Lister  first  made  known  this  litde 
land-shell,  and  the  young  is  probably  his  TrochuM  mfl^ 
vaHcus,  The  present  species  is  the  HeU»  mmseorum  of 
Montagu;  and  it  may  also  be  that  of  Linn^  as  his 
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description  in  the  'Fauna  Suedca'  of  the  form  of  the 
mouth  (''ovato-acuminata^  mucrone  obtuso'^)  agrees 
better  with  this  species  than  with  P.  marginata,  to  which 
so  many  oonchologists  have  attached  the  specific  name 
of  fmucoTum.  According  to  the  strict  rulels  of  scientific 
nomenchiture^  the  present  species  (if  it  is  not  the  Helix 
mmcorvm  of  Linne)  ought  to  bear  the  name  of  cylin- 
dracea,  which  was  given  to  it  by  Da  Costa  in  I7789  long 
before  either  of  Drapamaud's  publications;  but  I  fear 
justice  must  in  the  present  instance  cede  to  convenience, 
as  the  name  of  umbilicata  is  so  universally  used*  Da 
.  Costa's  name  appears  to  have  shared  the  same  fate  as 
the  early  leaf, — 


K 


Ut  oItsb  foliis  pronoe  mutantar  in  annoB, 
Prima  cadunt ;  ita  yerborum  yetiu  interit  ntai, 
Et  jayenum  ritu  florent  modo  nata  yigentque." 


G.  Shell  short,  cylindrical :  tpire  blunt :  motUh  semioval,  some- 
times fiuiiished  with  one  or  two  tubercular  teeth :  outer 
Up  strengthened  by  a  thick  exterior  rib. 

4.  P.  haroina'ta'*^,  Drapamaud. 

P.  mof^'iui^  Dm.  Tabl.  MoIL  p.  56,  and  Hist  MoU.  p.  62»  pL  iiL  f.  36^ 
P,  musooruim,  J^.  Jb  H.  iy.  p.  97,  pL  cxxix.  fl  8,  9. 

BoDT  narrow  and  somewhat  rounded  in  front,  more  slender 
behind,  lustrous,  dark-grey  with  a  brownish  tint,  finely  speckled 
with  black,  and  of  a  mudi  lighter  shade  on  the  under  part ; 
slightly  but  closely  tuberclcd :  fnarUU  as  in  the  last  species, 
but  ^e  milk-white  specks  are  larger :  UntaeUs  thick,  opaque, 
dusky,  rounded  at  their  points ;  upper  pair  similar  to  those  in 
P.  uminlicaia,  with  subglobular  bidbs ;  lower  pair  somewhat 
diverging  from  each  other,  conical,  smooth,  rather  opaque,  and 
nearly  black :  foot  not  fringed,  narrow  but  somewhat  rounded 
in  front,  broader  behind,  and  ending  in  a  triangular  taiL 

Shell  subcyHndrical,  rather  solid  for  its  size,  nearly  q)aque, 
not  veiy  glossy,  pale  yellowish-brown  or  homcolour,  faintly 

*  Kargiiied. 

M  5 
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and  irregolarly,  but  dosely,  Btriate  in  the  line  of  growth : 
periphery  rounded :  epidermis  thin  :  whorls  6-7,  convex,  but  a 
little  compressed,  the  last  equal  to  about  one-thizd  of  the  shell, 
the  two  first  whorls  much  smaller  in  proportion  to  the  rest : 
spire  short,  abruptly  and  bluntly  pointeid :  stUwre  rather  de^ : 
mauih  forming  an  oblique  segment  of  about  two-thirds  of  a 
circle,  furnished  sometimes  with  a  small  tubercular  too^  on 
the  columella,  which  is  placed  nearly  in  the  middle ;  inside 
slightly  tinged  with  reddish-brown :  outer  lip  sharp,  strength- 
ened by  a  ^ck,  white,  exterior  rib,  which  is  placed  at  a  little 
distance  from  the  margin ;  outer  edge  slightly  reflected :  tfowr 
Up  spread  on  the  pillat :  umbilicus  small  and  shallow,  contracted 
by  a  slight  ridge  or  crest  at  the  base  of  the  shelL  L.  0*133. 
B.  0-6. 

Tar.  1.  biffranata.  Shell  rather  smaller  and  thicker,  and 
having  a  tubercular  tooth  or  denticle  considerably  within  the 
outer  lip,  as  well  as  that  on  the  columella.  P.  higranata, 
Kossmassler,  Iconogr.  ix,  x.  p.  27,  f.  645. 

Var.  2.  albina,  Menke.    BheU  white. 

Habitat  :  Under  stones^  at  the  roots  of  grass,  and 
among  dead  leaves,  everywhere  from  the  Moray  Firth 
district  to  Guernsey,  especially  on  the  sea-ooast.  Var.  1. 
Bath  (Clark) ;  Lulworth,  Dorsetshire  (J.  G.  J.) ;  Ox- 
fordshire (Whiteaves) ;  Weston-super-Mare  (Norman). 
Var.  2.  Somersetshire  (Clark,  Norman,  and  J.  G.  J.) ; 
Oxfordshire  (Whiteaves)*  I  have  also  found  a  monstro- 
sity in  which  the  lower  whorl  is  furrowed,  and  another 
which  has  the  periphery  keeled, — ^the  former  having  been 
apparently  caused  by  a  grain  of  sand  adhering  to  the 
mantle  while  the  shell  waa  in  course  of  formation,  and 
the  latter  by  an  accidental  fracture  of  the  last  whorl,  whidi 
obliged  the  animal  to  make  a  new  mouth  and  to  shortoi 
the  base.  As  an  upper  tertiary  fossil  it  is  very  oonmum, 
and  often  indicates  the  former  presence  of  littoral  con- 
ditions, as  this  species  not  only  peculiarly  affeete  sandy 
shores  and  maritime  places,  but  is  also  washed  down  in 
great  numbers  by  estuarine  rivers  and  thrown  up  on 
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the  beacli  by  the  reflux  of  the  tide.  I  have  often  ibxmd 
it  under  such  circumstanoeB  mixed  with  recent  sea-sheDs 
on  a  flat  sandy  coast.  The  Rev.  Bevett  Sheppard  says 
that  i.  occurs  ''in  profusion  in  Essex,  near  Wrabness 
Point,  on  the  upper  part  of  the  maush — ^a  situation  which 
at  high  tides  is  covered  with  water/'  The  foreign  range 
of  this  species  is  very  extensive.  Middendorff,  as  well 
as  Oerstfeldt,  has  recorded  it  as  Siberian ;  Yon  Martens 
has  noticed  it  as  inhabiting  Iceland  and  Lapland ;  it  is 
common  in  Scandinavia ;  and  southwards  it  has  found  its 
way  to  Central  Europe,  Spain,  Corsica,  and  Sicily. 

This  is  a  hardy  and  fearless  little  animal,  and  crawls 
rapidly  for  its  L,  compared  with  the  movements  of 

^^^f'^^'^y^  p,  ringens.  According  to  Moquin-Tandon  th^  species 
is  ovoviviparous,  as  well  as  P.  umbilicata,  and  the  young 
are  sometimes  attached  to  the  shell  of  the  mother  and 
carried  about  by  her.  The  work  of  reproduction  takes 
place  in  the  months  of  July  and  August.  The  number 
of  ^gs  varies  from  3  to  7.  In  some  specimens  the  spire 
is  much  longer  or  shorter,  and  the  shell  is  consequently 
narrower  or  broader  than  usual.  The  epiphragm  is  like 
that  of  the  last  species,  but  is  seldom  complete. 

^^  i^hi^difiers  firom  P.  umbilicata  in  the  shell  being  more 

cylindrical  and  mostly  of  a  smaller  size,  as  well  as  in  the 
mouth  being  semioval  instead  of  triangular,  but  more 
especially  in  having  a  strong  back  rib  instead  of  a  re- 
flected Up.  The  present  species  seems  to  connect  Pupa 
with  Vertigo. 

In  consequence  of  the  hopelessly  inextricable  confusion 
which  has  so  long  existed  as  to  the  identity  of  Linnets 
Helix  muscorum  with  this  or  the  last  species,  or  the 
Pupa  minutissima  of  Hartmann  (and  which  confusion 
seems  to  be  increased  by  every  new  writer  on  the  sub- 
ject), there  scarcely  seems  to  be  any  alternative  but  to 
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adopt  Drapamaud's  specific  and  significant  name  of  mar- 
ginata.  It  is  more  than  probable  that  Linn^  knew  both 
this  spedes  and  P.  wnbilicata,  but  did  not  distingnish 
one  fix)m  the  other.  The  present  species  appears^  how- 
ever, to  be  the  Helue  muacomm  of  Miiller,  who  pointed 
out  the  difference  between  his  and  Linn^s  species  of  the 
same  name.    This  is  the  Tiarbo  chrysaUs  of  Torton. 

Genus  VII.  VERTI'GO*  MiiUer.    PL  VII.  f.  6,  7, 8. 

BoDr  rather  short,  always  containable  within  the  aheU: 
tentacles  2  onlj,  scarcely  at  all  inflated  at  their  extremities: 
foot  short. 

Shell  subcylindrical  or  fiisiform,  thin,  and  glossy :  whorls 
compact,  the  Inst  considerably  exceeding  the  othexs  in  size : 
tpire  short,  sometimes  reversed :  mouth  semioval  or  semidrcolar, 
usually  furnished  with  several  teeth,  in  which  case  the  outer 
lip  is  contracted  :  tminlicus  scarcely  perceptible,  or  consisting 
of  an  oblique  and  narrow  chink. 

The  members  of  this  genus  are  miniature  forms  of 
Pupa ;  and  their  habits  are  the  same,  except  that  these 
are  more  retired  and  avoid  the  sun's  rays  more  than 
some  species  of  Pupa.  But  the  difference  between  them 
does  not  consist  in  size  alone.  The  animal  of  Vertigo, 
instead  of  having,  like  that  of  Pt^a,  four  tentacles,  has 
only  two,  and  is  quite  destitute  of  the  lower  pair.  I  have 
satisfied  myself,  by  a  careful  examination  of  many  living 
specimens,  that  not  the  slightest  rudiment  or  vestige  exists 
of  a  second  pair  of  tentacles  in  several  species  of  Vertigo, 
although  in  V.pygnuBa  and  V.  pusilla  lines  or  dark  spots 
are  discernible  in  the  places  which  would  be  occupied  by 
these  tentacles  if  they  were  present.  MiiUer  was  the 
first  to  discover  the  fact  of  these  moUusks  being  faiten- 
taculate,  and  founded  on  it  the  present  genus.    SeTeral 

*  A  taming  round. 
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Contmental  naturaliBts  of  repute  have  alao  made  inde- 
pendent observations  and  arrived  at  the  same  condu* 
sion.  An  exotic  species  (Fl  rupesiris)  is  half  as  large 
again  as  Pupa  marginata ;  and  jet,  according  to  Moquin- 
Tandon^  not  a  trace  can  be  detected  in  this  species  of 
Vertigo  of  the  lower  tentacles  which  are  possessed  by  all 
the  species  oiPupa.  The  shell  of  Vertigo  differs  also  in 
a  corresponding  degree  from  that  of  Pupa,  The  spire  is 
shorter ;  and  when  the  mouth  is  furnished  with  teeth  (as  is 
commonly  the  case)  the  outer  lip  is  contracted.  It  would 
therefore  seem  to  be  quite  as  reasonable  that  Vertigo 
should  be  separated  from  Pupa,  as  Bulimus  from  HeUx. 
The  line  of  demarcation  in  either  case  is  confessedly 
slight.  The  value  of  such  generic  distinctions  will  pro- 
bably not  be  admitted  by  all  naturalists ;  and  unfortu- 
nately there  is  no  Court  of  Science  to  which  an  appeal 
can  be  made  for  an  adjudication  of  the  point. 

The  typical  and  original  species  (F.  pusUla)  has  the 
spire  reversed  or  sinistral^  from  which  character  the  name 
now  borne  by  the  genus  was  derived. 

A.  Shell  deztralybarrel-ahaped:  motUh  famished  with  teeth. 
1.  Yertioo  ANTivERTi'oo*^  Drapamaud. 

Pupa  ofUwertigo,  Dnp.  TabL  MoU.  p.  57,  and  Hist  MoU.  p.  60,  pi.  iii. 
1  32, 33 ;  F.  &  H.  iv.  p.  109,  pL  axxx.  f.  7. 

BosT  thick,  lustrous  and  dusky,  greyish-black  with  a  tinge 
of  slate-colour  or  brown,  covered  with  exceedingly  minute 
black  or  dark  tubercles :  snout  short,  but  somewhat  produced : 
f^ntocZtf  rather  close  together,  Bubcyhndric;  bulbs  forming  one- 
third  of  them,  oval  and  obtusely  pointed:  foot  oblong  and 
narrow ;  edges  very  light  grey  and  &iely  speckled  with,  black ; 
tail  rather  blunt. 

Shell  oval,  thin,  semitransparent,  very  glossy  and  of  an 

*  Notrevened. 
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opaline  lostrey  dark  yellowifih-brown  with  a  reddish  tinge, 
very  faintly  and  closely  striate  in  the  line  of  growth,  and  micTD- 
scopically  striate  in  a  spiral  direction:  periphery  rounded: 
epidermis  very  thin :  whorls  4^,  tumid  and  more  prominent  in 
die  middle,  the  last  being  equal  to  about  half  the  diell,  and 
the  first  whorl  and  a  half  yery  small  in  proportion  to  the 
others :  spire  short,  very  abrupt  and  blunt  at  the  point :  su^tre 
deep :  mouth  small,  semioval,  contracted  in  the  middle  of  the 
outer  edge,  and  furnished  with  teeth  as  follows — ^biee  on 
the  pillar  (the  inner  one  of  which  is  only  a  small  taberde,  or 
denticle),  one  on  the  pillar  lip,  and  three  or  four  (besides  one 
or  two  denticles)  inside  the  outer  lip  and  placed  at  some 
distance  from  the  opening ;  the  teeth  are  of  a  reddish-brown 
colour;  the  principal  ones  are  strong  and  arched,  and  the 
labial  or  palatal  teeth  extend  a  Httie  way  in  the  form  of  ridges 
and  are  visible  outside ;  all  of  them  are  of  an  irregular  shape 
and  unequal  in  size  and  length:  otUer  Up  sharp,  whiti^, 
flexuous  or  constricted  in  the  middle  of  the  front  margin, 
slightiy  reflected,  and  strengthened  by  an  exterior  rib  of  neariy 
the  same  colour  as  the  rest  of  the  sheU,  which  is  placed  at 
some  littie  distance  from  the  margin ;  outer  edge  much  inflected: 
inner  lip  spread  on  the  pillar  and  tolerably  thick  in  adult  spe- 
cimens, so  as  almost  to  form  a  complete  peristome :  umbUicm 
moderately  open,  but  somewhat  contracted  by  a  blunt  and 
wrinkled  crest  at  the  base  of  the  shell.     L.  0*065.   B.  0*04. 

Habitat  :  Under  stones  and  logs  of  wood^  as  weU  as 
at  the  roots  of  grass,  and  on  moss,  flags,  and  water- 
plants,  in  marshy  places  and  at  the  sides  of  streams  and 
canals,  generally  throughout  these  isles,  from  the  Moray 
Firth  district  to  Guernsey.  It  is  also  one  of  our  upper 
tertiary  fossils.  Abroad  it  is  distributed  from  Sweden, 
through  the  whole  of  Central  Europe,  to  Portugal  on  ibe 
west  and  Lugano  on  the  east;  and  Aradas  and  Mag- 
giore  have  recorded  a  small  variety  (the  Pvpa  pusUla  of 
Bivona)  as  Sicilian. 

This  little  mollusk  carries  its  shell  nearly  straight  on 
its  back,  and  balances  it  from  right  to  left  (as  if  it  were 
topheavy)  when  crawling.  It  inhabits  elevated  as  weU 
as  moist  places.     The  late  Dr.  Johnston  of  Berwick  in- 
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formed  me  that  he  found  it  with  V.  pygnuBa  and  V. 
mbstriata  at  Faatcastle  on  Sparkleton  Mountain,  in 
East  Lothian,  at  a  height  of  1200  feet.  Such  localities 
appear  to  have  an  obvious  relation  to  the  pregladal 
origin  of  many  of  our  MoUusca.  The  epiphragm  of  the 
present  species  is  filmy  and  iridescent,  like  that  of  the 
smaller  Pupa.  Half-grown  specimens  have  only  two 
teeth,  viz.  one  on  the  pillar  and  the  other  on  the  piUar 
lip.  The  number  of  teeth  in  adult  specimens  varies 
from  six  to  ten.  The  shell  does  not  difier  much  insize. 
It  is  the  Turbo  aexdentaiua  of  Montagu,  the  V.  aep- 
temdentata  of  F^russac,  Charpentier,  and  others,  the  F. 
octodeniata  of  Studer,  and  the  V.  palustris  of  Leach. 
The  Pupa  ovata  of  Say  (a  North-American  ^ell)  is 
closely  allied  to  this  species. 

2.  V.  Moulinsia'na*,  Dupuy. 

Pupa  Mouiinsima,  Dap.  Gat.  ChOL  Test  no.  284,  and  MoIL  Fr.  p.  415, 
pL  20.  £  11. 

Body  rather  slender,  dark-grey  above  and  of  a  paler  colour 
below :  tentacles  rather  thick,  abort,  davate  and  obtose  at  their 
extremities :  foot  narrow. 

Shell  oval,  very  thia  and  nearly  transparent,  exceedingly 
glossy,  light  yellowish-homoolour,  very  funtly  striate  in  the 
line  of  growth  and  microscopically  striate  in  a  spiral  direction : 
periphtry  rounded :  epidermis  very  slight :  whorls  4^,  extremely 
tomid,  the  last  being  larger  than  the  rest  of  the  shell,  and  the 
first  whorl  and  a  half  very  small  in  proportion :  spire  short, 
remarkably  abrupt  and  blunt  at  the  point :  suture  ycry  deep : 
fMuth  semioval  or  forming  an  arch  equal  to  nearly  two-thiids 
of  a  circle ;  teeth  four,  as  followB — one  on  the  middle  of  the 
piUar,  one  on  the  pillar-lip,  and  two  inside  the  outer  lip; 
these  teeth  are  of  the  same  size,  and  placed  at  about  equal 
distances  from  each  other  and  a  Httle  within  the  mouth :  outer 
lip  rather  thin,  whitLsh  and  reflected,  strengthened  by  a  slight 

*  Kamed  after  M.  des  MoolinBi  the  author  of  aeToral  excellent  papers 
on  the  French  MoUoBca. 
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exterior  rib,  which  is  of  the  same  colour  as  the  rest  of  the 
shell  and  situate  near  the  opening  of  the  mouth ;  outer  edge 
considerably  inflected :  intier  Up  scarcely  perceptible  and  con- 
sisting of  a  mere  film:  um6i^(;u«  rather  open.  L.  0-08.   B.0*06. 

Var.  bidentata.    Labial  or'^ralatal  teeth  wanting. 

Habitat  :  Under  stones  by  the  side  of  a  small  lake 
at  Ballinahinch  near  Eoundstone^  Co.  Galway,  where  I 
made  this  acquisition  to  the  British  MoUusca  in  1845. 
V.  aniivertigo  and  a  variety  of  F.  pygmma  were  also 
found  by  me  at  the  aame  place  and  time ;  but  I  had  not 
examined  my  specimens  until  I  conmienced  describing 
the  species  of  Vertigo  for  this  work.  The  mouth  and 
lip  in  the  variety  are  completely  formed.  On  the  Ccm- 
tinent  the  present  species  occurs  in  the  Norths  South, 
and  West  of  France^  the  Cantons  of  Yaud  and  Ydaia  in 
Switzerland^  and  near  Heidelberg.  It  is  a  local  and  rare 
shell. 

The  description  of  the  animal  is  taken  from  my  "Notes 
on  Swiss  Mollusca/'  which  appeared  in  the  '  Annals. and 
Magazine  of  Natural  History  *  for  January  1855 ;  and  I 
there  stated  that  the  body  is  more  slender  and  of  a  lighter 
colour  than  that  of  V,  aniivertigo,  and  that  the  ten- 
tacles are  more  decidedly  clavate.  There  is  no  trace  of 
a  second  or  lower  pair  of  tentacles.  I  observed  it  in 
Switzerland  feeding  on  Coftferva.  The  situations  in 
which  I  found  it  in  Switzerland  were  like  that  of  the 
Irish  habitat;  and  I  have  no  doubt  that  it  will  be  re- 
discovered in  this  country  by  attention  being  thus  drawn 
to  it.  The  fen  districts  of  our  Eastern  counties^  as  well 
as  the  wilds  of  Connemara^  require  to  be  more  thoroughly 
searched.  I  did  not  keep  one  of  my  Swiss  specimens, 
from  a  desire  to  confine  my  collection  exclusively  to  our 
own  Mollusca;  but  I  have  fortunately  had,  through  the 
kindness  of  Mr.  Daniel,,  an  opportunity  of  comparing 
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the  Connemara  specimens  with  some  from  Germany. 
The  latter  are  the  largest. . 

This  species  differs  from  V,  antivertigo  in  being  larger^ 
more  yentricose^  and  of  a  much  lighter  colour^  in  the 
mouth  and  outer  lip  not  being  contracted^  and  especially 
in  the  number  and  position  of  the  teeth^  which  never 
exceed  four,  instead  of  being  from  six  to  ten  as  in  that 
species.  From  V.pygtMea  it  may  be  distinguished  by 
b^  twice  the  «<e1^e>7  much  moie  ven^,  and 
also  of  a  lighter  colour.  The  difference  is  equally  great 
between  aU  the  three  species.  V.  Moulinriana  resembles 
V.  antwertigo  in  form  and  V.  pygnuea  in  the  number  of 
teeth.  It  is  among  the  lai^est  of  our  native  species  of 
Vertigo. 

It  is  the  Pupa  Anglica  of  Moquin-Tandon's  *  Cata- 
logue of  the  MoUusca  of  Toulouse/  but  not  that  of 
Alder  or  of  Potiez  and  Michaud ;  and  it  is  the  P.  Char- 
pentieri  of  Mr.  Shuttleworth  in  Kiister's  edition  of 
Martini  and  Chemnitz,  and  my  P.  Desmoulinsiana.  The 
P.  arctica  of  Von  WaUenbei^  (Mai.  Bl.  1858,  p.  99,  pi.  i. 
f.  8,  and  a,  6,  4)  from  Lapland  is  perhaps  a  variety  of  the  ^^ 
present  species,  differing  in  not  having  the  second  and 
smaller  tooth  on  the  outer  lip.  ^^^^^^J 

8.  V.  pygmjs'a*,  Drapamaud. 

Pu^  wmMML,  Drap.  Hist  MolL  p.  60,  pi.  iii.  f.  30,  31 ;  F.  &  H.  iy. 
p.  106,  pL  CTTT.  f.  4-6. 

Boot  slender,  expanded  and  rounded  in  front,  very  graduaUy 
narrowing  and  pointed  behind,  of  a  dark  greyish-slateoolour, 
closely  but  indistinctly  tubercled :  mantle  of  a  reddish  hue, 
finely  speckled  with  black :  tentticUs  very  close  together  at  the 
base,  but  coi^siderably  diverging,  with  oblong  bulbs ;  in  the  place 
of  the  lower  tentacles  two  black  spots  are  perceptible  with  a 
high  magnifying  power:  foot  truncate  in  front,  speckled  with 

•  Dwarf. 
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black  like  the  mantle,  as  well  as  with  milk-white  dots  on  the 
sole ;  tail  very  narrow,  slightly  rounded  at  the  extremitj. 

Shell  oval  or  inclined  to  cjlindrical,  rather  solid  for  its  aaie, 
semitransparent,  glossy,  reddish-brown  or  yellowish-homcolonr, 
very  fidntly  striate  in  the  line  of  growth,  and  also  marked  with  a 
few  obscure  spiral  striffi :  periphery  rounded :  epiiermU  slight: 
whorls  A\y  convex,  but  not  very  tumid,  the  last  being  nearly 
as  large  as  the  rest  of  the  shell,  and  the  first  whorl  and  a  half 
very  small  in  proportion :  spire  short,  abrupt  and  bluntiy 
pointed :  suture  moderately  deep :  nuntih  semioval,  rather 
higher  than  broad ;  teeth  four  or  five,  arranged  as  follows — 
one  sharp  and  prominent  tooth  on  the  middle  of  the  piUar,  one 
strong  and  thick  tooth  on  the  piUar  lip,  and  two  or  three  plate- 
like teeth  (more  frequently  the  latter  number)  insidb  tiie 
outer  lip ;  ttiese  last  or  labial  teeth  are  seated  considenibly 
within  the  mouth  and  appear  to  spring  from  a  kind  of  lib, 
which  is  formed  inside  this  part  of  the  lip  and  corresponds  in 
position  with  an  outer  rib  of  greater  breadth  and  thickness; 
the  third  labial  tooth  is  the  smallest :  outer  Up  rather  thin,  vezy 
little  reflected,  strengthened  by  the  outer  rib  above  notioed, 
which  is  sometimes  reddish-brown  like  the  rest  of  the  shell, 
but  occasionally  of  a  lighter  colour;  outer  edge  abruptly 
inflected :  inner  lip  thickened  in  adult  specimens :  umbiUcus 
small  and  narrow,  but  rather  deep.     L.  0*065.  B.  0-04. 

Yar.  paUida,    Shell  thinner  and  of  a  lighter  colour. 

Habitat  :  Under  stonea  and  logs  of  wood,  and  at  the 
roots  of  grass,  on  hills  and  almost  everywhere  in  ibis 
country,  from  the  Moray  Firth  district  to  Gnemsey. 
The  variety  inhabits  marshy  places,  and  has  been  found 
by  Mr.  Daniel  at  Wool  in  Dorsetshire,  and  by  mysdf 
in  the  North  of  Devon  as  well  as  in  Connemara  with 
F.  Moulinsiana.  This  variety  has  probably  been  mis- 
taken by  collectors  for  V.  alpestris.  The  present  species 
is  not  uncommon  in  our  upper  tertiary  strata.  It  is 
widely  distributed  abroad  from  Siberia  and  Finland  to 
Algeria  and  Sicily ;  and  it  even  reaches  the  Azores. 

This  is  a  tolerably  active  and  lively  little  creatare, 
crawling  by  jerks  and  carrying  its  shell  nearly  upright 
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It  makes,  like  its  congeners,  a  filmy  epipbragm,  but 
which  is  not  iridescent.  It  may  be  in  some  degree 
considered  a  snbalpine  form,  as  it  occurs  at  considerable 
heights.  Dr.  Johnston  found  it  at  the  top  of  a  moun- 
tain in  East  Lothian  at  an  elevation  of  1200  feet,  and 
M.  Futon  on  the  Yosges  at  a  height  of  1640  feet*  The 
teeth  do  not  appear  to  be  formed  in  any  of  the  whorls 
except  the  last.  They  project  into  the  mouth  at  right 
angles,  so  as  to  present  a  chevaux  de  firise  against  all 
intruders* 

This  species  may  at  once  be  known  from  F.  afUivertigo, 
as  well  as  from  V»  Moulinsiana,  by  its  more  cylindrical 
or  narrower  shape,  and  from  the  former  by  its  having 
only  a  single  tooth  on  the  pillar,  instead  of  two  or  three 
as  in  that  species.  The  outer  lip  is  also  not  contracted 
and  angulated  as  in  F.  antivertigo*  The  other  points 
of  difference  between  the  present  species  and  V.  Mou- 
Hnsiana  have  already  been  noticed  in  the  account  of 
that  species. 

Montagu  was  evidently  acquainted  with  the  present 
species,  but  confounded  it  with  V.  antivertigo  (his  Turbo 
sewdentatus),  in  describing  which  he  says,  ''younger 
shells  have  only  four  teeth/'  I  may  observe  that  the 
fifth  or  smaller  tooth,  which  is  placed  within  the  outer 
Up  and  dose  to  the  pillar  lip,  is  seldom  wanting,  although 
not  so  conspicuous  as  the  others,  and  that  five  is  the 
usual,  and  four  the  exceptional  number  of  teeth. 


4.  V.  alpbs'teis*.  Alder. 

V.  alpatHSj  Alder,  Trans.  Nat.  Hist  Soo.  Newo.  ii.  p.  340.     Pupa  pyg- 
nuea.  Tar.  alpegiris,  F.  &  H.  ir.  p.  107,  pi.  cxxx.  f.  6. 

Body  light-strawcoloor :  tentacles  and  foot  longer  than  in 
F.  pygmasa, 

*  Inhabiting  high  land. 
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Shell  subeylindrical,  thin  and  semitransparent,  verjgloesj, 
pale  yellowish-homcoloor,  cloaelj  and  rather  strongly  striate 
in  the  line  of  growth :  periphery  rounded :  epidermis  thin : 
whorls  4t\j  convex,  hut  slightly  compressed :  spire  short,  abrupt 
and  bluntly  pointed :  9uiure  excessively  deep :  moulk  semi- 
oval  and  Bubangular,  owing  to  the  outward  compression  of  the 
periphery ;  teeth  four,  viz.  one  sharp  and  prominent  tooth  on 
the  middle  of  the  pillar,  one  strong  and  also  prominent  and 
thick  tooth  on  the  pillar  lip,  and  two  lameHas  or  plate-hke 
teeth  which  aro  placed  at  some  little  distance  within  the  outer 
lip,  but  not  on  any  lib  or  callous  fold  as  in  F.  py^moea ;  the 
labial  teeth  aro  visible  on  the  outside,  owing  to  the  thinnesB 
and  transparency  of  the  shell:  ovuter  Up  rather  thick,  very 
slightly  rofleoted,  not  strengthened  by  any  rib  either  outside 
or  inside ;  outer  edge  abruptly  inflected :  inner  Up  somewhat 
thickened  in  adult  specimens:  uvnhilicus  small  and  narrow, 
but  rather  deep.     L.  0-07.  B.  0-04. 

Habitat  :  Under  stones  and  among  dead  leaves  near 
Clithero  in  Lancashire  (GUbertson) ;  Lipwood,  near 
Haydon  Bridge^  Northumberland  (J.  Thompson) ;  near 
Ambleside,  on  slate  (Miss  Sarali  Bolton);  Orassmere 
(J.  G.  J.).  It  is  one  of  our  most  local  specied ;  and  it 
does  not  appear  to  be  extensively  distributed  abroad. 
Maack  has  recorded  it  as  Bussian ;  Yon  Wallenbeig 
found  it  in  Lulea-Lapland ;  Charpentier  and  mysdf  iB 
several  parts  of  Switzerland ;  and  I  have  also  taken  it  in 
the  Lower  Harz.  It  is  in  Mr.  Brown's  list  of  Copford 
shells;  but  as  a  variety  of  F.  pygnuea  has  been  oitai 
mistaken  for  this  species,  I  cannot  satisfactorily  reoogniie 
it  as  one  of  our  upper  tertiary  fossils. 

In  my  notice  of  the  Harz  MoUusca  in  the  'Amiab 
and  Magaziae  of  Natural  History '  for  November  1860 
(p.  349)  I  stated  that  ^'  this  is  a  true  Vertigo,  and  has 
not  the  slightest  vestige  of  the  lower  pair  of  tenta^ 
cles.''  The  epiphragm  is  iridescent.  The '  Malakoioo- 
logische  Blatter'  for  1858  (Taf.  1.  f.  5.  Or^)  contains  an 
admirable  representation  of  the  shell. 
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This  species  differs  from  V,  pygnuta  in  being  more 
cylindrical^  of  a  paler  colour  and  nearly  transparent, 
and  especially  in  the  numerous  and  sharp  transverse 
strise,  as  well  as  in  not  having  any  rib  either  outside  or 
inside  the  mouth. 

It  is  questionable  whether  the  V.  alpestris  of  F&nssac 
is  the  same  as  our  shell,  Ijecause  he  gave  no  description ; 
and  his  original  specimens  appeared  to  me,  from  two 
careful  examinations  which  I  made  in  1860  and  1861, 
to  be  the  marsh  variety  {pallida)  of  V.pygnuBa,  and 
not  Alder's  species.     I  have,  however,  no  doubt  of  the 
present  species  being  the  Pupa  Shuttleworthiana  oi  ^^ 
Charpentier  (Zeitschr.  f.  Malak.  1847,  p.  148),  havingf^-^^ 
compared  with  that  naturalist  the  specimens  I  collected      "" 
in  Switzerland.     The  Pupa  borealis  of  Morelet  from 
Kamtschatka  appears  also  to  belong  to  this  species. 

5.  V.  substria'ta  *,  Jeffreys. 

Alaa  mbstriata^  JeSr.  in  Linn.  Trans.  xtL  p.  615.     Pupa  aubttriata, 
F.  &  H.  IT.  p.  108,  pL  cxxx.  f.  3. 

Body  grey  of  different  shades :  mumt  short,  bilobed :  tenta- 
cles slender,  cylindrical  or  club-Bhaped,  and  divergent ;  bulbs 
equal  to  about  one-fourth  of  their  length :  foot  of  a  lighter 
edour,  thick,  short,  narrow  and  keeled  at  the  tail. 

Shell  oval  or  subfusiform,  rather  thin  and  semitransparent, 
glossy,  pale  yeUowish-homoolour,  very  strongly  and  obliquely 
striate  and  dmost  ribbed  in  the  line  of  growth,  but  less  so  on 
the  body  whorl,  which  is  fEontly  striate  spirally :  'periphery 
rounded :  epidermis  rather  thick :  whorls  4^,  very  convex  or 
cylindrical,  and  suddenly  increasing  in  bulk,  the  penultimate 
whorl  slightly  exceeding  in  breadtii  the  last,  which  occupies 
about  one-half  of  the  shell:  vpire  short,  very  abrupt  and 
bluntly  pointed:  suture  remarkably  deep:  mauth  semioval, 
contract^  or  sinuous  in  the  middle  of  the  outer  edge ;  teeth 
from  four  to  six,  viz.  from  one  to  three  (usually  two)  on  the 

*  SUghtlj  striate. 
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pillar,  one  on  the  pillar  lip,  and  two  or  three  on  tiie  inside  of 
the  outer  lip,  the  last  springing  from  a  white  rih ;  in  half- 
grown  specimens  the  pillar  lip  has  a  spiral  or  longitudinal 
fold :  oiUer  Up  thin  and  slightly  reflected,  strengthened  by  a 
strong  rib,  which  is  placed  very  near  the  opening  of  the  mouth : 
outer  edge  abruptly  inflected :  inner  lip  thickened  in  the  adult : 
umhilicus  small  and  narrow,  contracted  by  a  keel  or  ridge  at 
the  base  of  the  shell.    L.  0-065.  B.  0*04. 

Habitat  :  Under  stones^  among  dead  and  decaying 
leaves^  and  at  the  roots  of  grass  in  woods  and  moist 
places,  in  many  parts  of  Great  Britain  from  Skye  to 
Devon,  as  well  as  throughout  Ireland.  Mr.  Brown  has 
enumerated  it  in  his  list  of  upper  tertiary  shells  from 
Copford.  Abroad  it  has  been  noticed  by  Nordenskiold  and 
Nylander  as  inhabiting  Finland,  by  Malm  as  Swedish, 
and  by  Held  as  Bayarian.  It  does  not  appear  to  hare 
been  found  in  France, 

This  exquisite  little  snail  is  tolerably  active,  though 
timid,  and  carries  its  shell  nearly  upright.  The  epi- 
phragm  is  like  that  of  its  congeners.  There  is  no  rudi- 
ment or  trace  of  lower  tentacles ;  and  my  first  descrip- 
tion of  the  animal  (in  1830)  is  incorrect  in*  that  respect. 
I  have  since  very  carefully  examined  a  great  many  living 
specimens,  and  could  not  detect  with  a  Coddington  lens 
even  a  speck  in  the  place  usually  occupied  by  these  ten- 
tacles. Dr.  Johnston  found  this  species  in  East  Lothian 
at  a  height  of  1200  feet. 

The  form  of  the  shell,  and  the  strong  transverse  striK, 
as  well  as  the  number  and  arrangement  of  the  teeth, 
will  at  once  serve  to  distinguish  this  from  any  of  the 
foregoing  species. 

It  is  the  V*  curia  of  Held ;  and  it  closely  resemldeBy 
and  may  be  specifically  identical  with,  the  Pt^ 
of  Gould,  which  is  a  native  of  the  United  States. 
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B.  Shell  sinistral,  fasiform  :  mouth  famished  with  teeth  and 

contracted. 

6.  V.  pusil'la*,  Miiller. 

r.  pusilla.  Mull.  Venn.  Hist,  pt  ii.  p.  124.     iHipa  pusiUa,  F.  k  H.  ir. 
p.  Ill,  pL  cnx  f.  8. 

BoDT  oblong,  slightly  contracted  and  rounded  in  front  and 
insensibly  narrowing  behind,  brown  or  greyish-slatecolour 
above,  and  whitish  with  a  faint  tinge  of  blue  on  the  sides  and 
underneath,  minutely  tuberded:  mantle  yellowish-brown: 
tentacles  very  close  together  at  their  base,  but  widely  diverging, 
thick,  nearly  cylindrical,  dusky-grej  with  a  slight  tinge  of 
brown  ;  bulbs  long,  but  not  very  prominent :  foot  broad  and 
rounded  in  front,  very  tumid,  keeled  and  a  little  pointed 
behind. 

Shell  subfusiform,  with  somewhat  of  a  quadrangular  out- 
line, thin  and  semitransparent,  very  glossy,  homcolour  with  a 
faint  tinge  of  yellow,  very  slightly  and  remotely  striate  in  the 
line  of  growth :  periphery/  rounded,  with  a  tendency  to  angu- 
larity: epidermis  thin:  wharls  4A  or  6,  very  convex  and 
cylindrical,  gradually  increasing  in  size;  the  penultimate 
whorl  as  bioad  as  the  last,  which  occupies  about  two-fifths  of 
the  sheU :  spire  shortish,  but  rather  tapering,  and  blunt  at  the 
point :  suture  very  deep :  mouih  semioval,  contracted  or  sinuous 
in  the  middle  of  the  outer  edge ;  teeth  six  or  seven,  viz.  two 
on  the  pillar,  two  on  the  pillar  lip  (the  inner  one  of  which  is 
always  larger,  and  the  outside  one  tubercular  and  placed 
in  the  angle  where  the  outer  lip  joins),  and  two  or  three  within 
the  outer  lip  (the  third,  when  it  is  present,  placed  near  the 
pillar  lip  and  being  a  mere  tubercle)  :  o\Uer  lip  rather  thick 
and  slightly  reflected,  strengthened  by  a  strong  rib  both  out- 
side and  inside,  which  is  situate  near  tiie  opening  of  the  mouth 
and  is  yeUowish-white ;  outer  edge  rather  abruptly  inflected : 
inner  lip  slightly  thickened  in  ftill-grown  specimens :  umbilicus 
small  and  narrow,  contracted  by  a  rather  sharp  and  gibbous 
crest  or  ridge  at  the  base  of  the  shell.     L.  0*07.  B.  0-0454 

Habitat  :  Under  stones  and  among  dead  leaves  and 
moss  in  woods^  in  various  parts  of  Great  Britain  from 
Westmoreland  to  Devon^  as  well  as  in  the  North  and 

»  little. 
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West  of  Ireland ;  bat  it  does  not  appear  to  have  been 
detected  in  Scotluid.  •  Although  diffused^  it  is  local  and 
rare.  It  occurs  in  our  upper  tertiary  strata.  On  the 
Continent  it  ranges  from  Finland  to  the  North  of  Italy^ — 
viz.  Lugano  (Stabile);  Como  (Porro) ;  Lombardy  (Villa) ; 
and  Aradas  and  Maggiore  are  said  to  have  found  a 
specimen  on  the  sea-shore  at  Catania. 

This  is  a  very  shy  little  snail  and  slow  in  its  moine- 
ments.  When  it  is  about  to  crawl  and  emeiges  from 
the  shelly  it  puts  its  foot  foremost.  Its  slime  is  rather 
abundant.  The  shell  is  carried  perpendicularly.  The 
epiphragm  is  membranous  and  plaited.  Miiller  aays 
that  under  the  microscope  a  small  black  line  can  with 
great  difficulty  be  detected  in  the  place  which  is  occupied 
in  the  animal  of  Pupa  by  each  of  the  lower  tentacles. 

The  reversed  direction  of  the  spire  is  an  easy  mark  of 
distinction  between  this  and  all  the  foregoing  species  of 
Vertigo.  The  present  species  is  not  a  sinistral  form  or 
variety  of  any  other  kind,  as  I  have  satisfied  myself  by 
comparing  this  in  a  mirror  (which  of  course  makes  the 
spire  appear  dextral)  with  F.  aniiveriigo  and  V.  sub- 
striata,  in  which  the  teeth  are  somewhat  similaily 
arranged.  The  shape  of  the  present  species,  if  it  were 
dextral,  would  be  intermediate  between  that  of  the  last- 
named  species  and  V.  edeniula. 

Leach  is  the  only  oonchologist  who  has  proposed  to 
change  the  original  name;  and  he  has  rechristened  this 
species  V.  heterostropha.  It  must  be  recollected  that 
Miiller  was  the  founder  of  the  genus,  as  well  as  the  dis- 
coverer of  the  present  species,  which  was  at  that  time 
the  only  one  known ;  so  that,  if  any  alteration  were 
necessary  on  account  of  the  contrary  direction  of  die 
spire,  this  species  ought  at  all  events  to  retain  the  name 
first  given  to  it  by  its  discoverer.     I  had  long  previously 
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proposed  the  institution  of  another  genns  {Akea)  for  the 
reception  of  those  species  which  haye  a  dextrorsal  spire ; 
but  I  now  consider  this  generic  addition  to  be  quite 
useless  and  untenable. 

7.  V.  anqus'tiob  *,  Jeffi^ys. 

V.  ofWUMtior,  Jefflr.  in  Liim.  Iraiit.  zvi  p.  361.  Afpa  FefuieU,  F.  &  H.  ir. 
p.ll2,pLexxz.f.9. 


Body  short  and  stompy,  blackish  in  front  and  greyish  on 
the  sides  and  nndemealh ;  tabercles indistinct:  mantU  yeUow- 
iah-grey:  tentacles  thick,  somewhat  cylindrical,  dusky-grey, 
considerably  diverging  from  each  other ;  bulbs  scarcely  distinet: 
foot  thick  and  narrow,  pale-grey. 

Shkll  subfusiform  or  barrel-shaped,  narrower  in  proportion 
than  V.pusiUa,  rather  solid,  but  semitransparent,  glossy,  light 
homcolour,  strongly,  obliquely  and  rather  closely  stnate  in 
the  line  of  growth :  periphery  compressed  and  somewhat  an- 
gular :  epidermis  thin :  whorU  4||,  rather  convex,  but  com- 
pressed, gradually  increasing  in  size,  the  penultimate  one  a 
trifle  broader  than  the  last,  whiuh  occupies  about  two-fifths 
of  the  shell,  the  first  or  upper  whorl  smooth  and  shining : 
^re  rather  short,  abrupt  and  blunt  at  the  point :  etxtwrt  rather 
deep :  movJth  subtriangular,  and  very  narrow  in  consequence  of 
the  great  contraction  or  sinuosity  of  the  outer  edge  in  the 
middle  as  well  as  towards  the  base ;  teeth  four  or  five,  viz. 
two  on  the  pillar  (the  outer  one  of  which  is  a  little  in  advance 
of  the  other),  one  on  the  pillar  lip,  which  is  sunk  deep  within 
the  mouth  and  resembles  a  strong  curved  plate  more  than  a 
tooth,  and  one  thick  and  prominent  tooth  inside  the  outer  lip, 
with  rarely  a  small  tubercle  by  the  side  of  it :  outer  lip  ex- 
ceedingly thick  and  scarcely  inflected,  strengthened  outside 
and  inside  by  a  strong  rib,  which  is  situate  near  the  rim  and  is 
jeUowish- white;  the  inside  rib  remarkably  thick  and  increasing 
the  contraction  of  the  mouth :  inner  lip  consisting  of  a  slight 
deposit  on  the  columella :  umhUicue  verj  small,  narrow  and 
indistinct,  being  much  contracted  by  a  sharp  and  gibbous  keel 
or  crest  at  the  base  of  the  shell.    L.  0-06.  B.  0*035. 

Habitat  :  At  the  roots  of  grass  in  marshy  ground, 

*  Narrower. 
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but  only  hitherto  noticed  in  a  few  loealitieB.  Thete 
are  as  follows : — Singleton  near  Swansea,  and  the  rgec- 
tamenta  of  the  Avon  River  at  Bristol  (J.  O.  J.) ;  Tenby 
(Webster);  Battersea  fields  (Stephens);  Co.  dare 
(Humphreys) ;  and  Connemara,  Co.  Gralway  (Warren). 
Mr.  Brown  has  noticed  it  among  the  shells  in  the  uj^ier 
tertiary  deposit  at  Copford,  Abroad  it  has  been  found 
in  the  North,  East,  and  South  of  France,  as  well  as  in 
Germany,  Switzerland,  and  Lugano.  Near  YilleneuTe, 
in  the  upper  Valley  of  the  Biione,  I  observed  it  to  be 
tolerably  plentiful  in  a  wet  meadow  or  piece  of  land  by  the 
side  of  the  road  leading  from  Yevay  to  St»  Maurice,  as 
well  as  in  similar  situations  near  Lausanne  and  at  ChaUe 
in  the  Valley  of  Bagne.  The  first-mentioned  piece  cf 
land  had  lately  been  mown ;  and  consequently  these  tinj 
shells  were  more  easily  detected.  I  have  thus  specially 
noticed  these  foreign  localities,  to  indicate  the  kind  of 
station  in  which  this  rare  sheU  may  be  sought  for  in 
this  country. 

The  animal  is  rather  slow  in  its  movements  and  canies 
the  shell  upright  on  its  back. 

The  shell  dififers  from  V,  purilla  in  its  much  smaOer 
size  and  being  proportionally  narrower,  in  the  distinct 
and  strong  transverse  striae,  and  especially  in  the  shape 
of  the  mouth,  which  is  triangular  and  very  nanow, 
instead  of  being  subquadrate  and  open  (whidi  is  the  case 
in  F.  pusilla),  as  well  as  iu  the  number,  shape,  and 
position  of  the  teeth.  The  single  labial  tooth  in  die 
present  species  is  situate  opposite  to  the  space  between 
the  two  teeth  on  the  columella,  and  would  lock  into 
them  if  the  two  sides  were  in  contact,  like  the  hinge  teeth 
of  many  bivalve  shells.  An  excellent  and  enlarged 
figure  of  the  shell  is  given  in  '  Wi^mann's  Archiv '  for 
1838,  pi.  iv.  f.  6. 
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I  hope  I  may  be  excnsed  saying  a  few  words  here 
abont  the  correct  name  of  this  species^  as  regards  myself. 
It  is  an  invidious  and  unpleasant  task  to  vindicate  one's 
own  supposed  discoveries ;  but  it  is  at  the  same  time 
useful  to  the  cause  of  Science^  and  in  some  respects  re- 
sembles the  duty  of  a  parent  in  defending  his  children. 
As  our  Continental  neighbours  and  Mends  would  say, 
'^il  faut  feire  une  reclamation.'' 

In  the  'linnean  Transactions'  for  1830  I  proposed 
the. present  species  and  gave  it  the  name  of  **angu8twr" 
accompanied  by  a  full  description,  in  Latin,  of  its  specific 
characters.  I  also  noticed  particularly  the  contour  of 
the  shell,  the  shape  of  the  aperture  or  mouth,  and  the 
position  of  the  teeth,  in  comparison  with  those  characters 
in  V.  pusUla.  In  the  following  year  Michaud  described 
and  figured  the  same  species  in  his  Supplement  to  Dra- 
pamaud's  posthumous  work,  under  the  name  of  V.  nana. 
In  the  'Isis'  for  1837,  Held  also  described  the  shell 
and  gave  it  the  name  of  V.  hamata.  In  1838  Professor 
A.  Miiller  again  described  and  figured  it  in  'Wiegmann's 
Archiv'  as  V.  plicata.  And,  in  order  that  tins  mite  of 
a  shell  should  have  as  many  names  as  any  Spanish 
Hidalgo,  Bossmassler  in  1839  redescribed  and  figured 
it  in  his  '  Iconographie,'  and  adopted  Charpentier's  MS. 
name  of  V,  Venetzii.  This  last  name  has  been  used  by 
the  authors  of  the  'British  MoUusca';  and  Held's 
name  of  plicata  has  been  adopted  by  Moquin-Tandon, 


under  aft  erraneoaB  impression  (originating  apparently  ^^^^^^^^^^^ 
in  a  typographical  error  in  Rossmassler's  work)  that 
the  number  of  the  'Isis'  which  contained  the  latter 
name  was  published  in  1828,  and  not  in  1838.  I  have 
ascertained,  by  an  examination  of  Michaud's  and  Char- 
pentier's types,  that  their  species  are  the  same  as  mine. 
I  have  also  no  doubt  of  the  Turbo  vertigo  of  Montagu, 
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as  first  described  by  him^  being  specifically  identical  with 
it,  and  his  name  is  consequently  prior  to  all  those  whidi 
I  have  enumerated ;  but  the  reduplication  of  the  same 
name^  both  in  a  specific  and  generic  sense,  would  be 
objectionable.  V,  punUa,  as  well  as  the  present  species, 
w«re  confounded  by  Montagu  in  the  subsequent  part  of 
his  description.  I  fear  that  this  little  episode  will 
interest  none  but  bibliographical  naturalists. 


C.  Shell  dextral,  cylindrical :  mmdh  seldom  fumiahed  with 

teeth. 

8.  y.  EDEN^TULA^,  Drapamaud. 

iVpa  c«20n/M^I>np.  Hist  Moll.  p.  5%  pi.  iiif.  28, 29;  F.&H.  iT.p.lQ3; 
pi.  cm.  f.  1. 

Body  rather  slender,  ash-grey,  of  a  darker  hue  aboTe,  and 
much  paler  behind  as  well  as  on  the  sides  and  undemeadi: 
tubercles  extremely  small,  reduced  to  bladdsh  or  greyish  dots : 
mantle  verj  pale  reddish-grey ;  teniaeUs  thick,  nearly  smooth, 
blackish-grey ;  bulbs  forming  about  one-third  of  their  loigth, 
oval,  and  very  blmit ;  there  is  no  sign  of  any  lower  tentack» 
and  not  even  a  spot  to  indicate  their  place :  foot  oblong  and 
narrow,  slightly  pointed  behind. 

Shell  oblong,  nearly  cylindrical,  thin,  semitransparent  and 
gloe6y,light  yellowish-brown  or  homcolour,  marked  with  slight, 
but  numerous,  oblique  and  somewhat  curved  stris  in  the  line  of 
growth :  periphery  rounded,  although  having  a  slight  t^idency 
to  angularity:  ^pu2frmt5  thin:  u^i^lf  5^^^,  moderately  con- 
vex, gradually  increasing  in  size,  the  penultimate  whorl  rather 
broader  than  the  last,  which  occupies  about  two-fifths  of  tiie 
shell :  Bpire  long,  abrupt  and  blunt  at  the  point :  nstwrt  deep : 
mofitA  forming  an  arch  or  segment  of  two-thirds  of  a  circle, 
destitute  of  teeth :  outer  Up  thin,  very  slightly  reflected,  except 
towards  the  umbilicus,  over  which  it  folds  on  the  side  next  to 
the  mouth :  piliar  lip  nearly  straight  in  adult  specimens ; 
umbilicus  narrow  and  contracted  by  the  pillar,  but  rather  deq>. 
L.  0-1.  B.005. 

*  Toothless. 
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Yar.  columella,  SheD.  somewhat  longer,  and  having  the  last 
whorl  a  little  broader  than  the  next.  Pupa  eolumeUay  (Y. 
Martens)  Benz,  Ueber  Wiirtenburg.  Faun.  p.  49. 

Habitat  :  Woods^  among  dead  leayes,  at  the  roots  of 
graaa  and  in  herbage^  as  well  as  on  the  trunks  of  trees, 
in  most  parts  of  the  kingdom,  from  the  Moray  Firth 
district  to  Ouemsey.  This  species,  however,  is  local. 
The  variety  has  been  found  by  Mr.  Waller  at  Finnoe,  Co. 
Tipperary.  It  inhabits  moister  places  than  the  typical 
form  and  is  the  Ptipa  inomaia  of  Michaud.  The  present 
species  is  one  of  our  upper  tertiary  fossils.  Its  foreign 
range  extends  from  the  Amoor  territory  and  Lapland  to 
liombardy. 

This  elegant  little  mollusk  is  timid,  and  retires  within 
i^  shell  at  the  slightest  touch.  When  crawling,  it 
usually  carries  the  shell  in  a  slanting  position.  Its  slime 
is  watery.  Mr.  Sheppard  noticed  that  his  Essex  specimens 
were  uniformly  darker  than  those  which  he  found  in 
Suffolk.  It  inhabits  considerable  heights.  Puton  found 
it  on  the  Yosges  Mountains  at  an  elevation  of  1150 
metres,  or  3773  feet.  Young  shells  resemble  those  of  a 
conical  Helix,  and  have  a  sharply  keeled  periphery  and  a 
small  umbilical  perforation.  Mr.  E.  J.  Lowe  says  that 
Professor  Babington  once  observed  this  species  in  great 
abundance  on  the  under  surface  of  the  fronds  otAs^idia 
in  autumn.  They  may  be  found  in  winter,  together  with 
Carychiutn  minimum  and  other  minute  sheUs,  concealed 
in  the  decayed  stalks  of  the  lai^r  umbelliferous  plants. 

Although  this  species  is  peculiar  and  by  no  means  un- 
common, it  seems  to  have  escaped  the  notice  of  Mon- 
tagu and  the  older  writers  on  British  Conchology.    It  is 
the  V.  nitida  of  F^russac,  Turbo  Qfftonensis  of  Sheppard>. 
and  my  Alaa  revoluta. 
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9.  y.  MiNUTis'siMA*^  Hartmann. 

Pupa  minutimmat  Hartm.  in  Neue  Alp.  i  p.  220,  pL  iL  f.  5 ;  F.  &  H.  Iy. 
p.  104  pl-  OKU.  f.  2. 

Body  slightly  narrow  and  rounded  in  front,  Teiy  gradnallj 
attenuated  and  somewhat  blnnt  behind,  finely  Bhagreened, 
greyish-slatecolour,  streaked  or  dotted  with  black:  mamiU 
greyish-brown  and  of  a  lighter  hue  than  the  upper  part  of  the 
body :  tentacUs  greatly  diverging,  separated  by  a  narrow  groove, 
▼ery  tumid  at  their  base,  broadly  edged  witli  black;  bulbs 
ali^tly  globular :  foot  of  a  paler  oolour  (sometimes  milk-white) 
at  the  sides  and  underneath,  with  a  faint  tinge  of  yeUow 
towards  the  middle  of  the  sole,  ending  in  a  triangular  and 
blunt  tail. 

Shell  oblong,  neariy  cylindrical,  rather  solid,  semitrans- 
parent  and  glossy,  yellowish-brown  or  homcolour  of  different 
shades,  marked  with  strong,  dose-set,  obliquely  transrene  and 
rib-like  strisD:  periphery  rounded,  but  slightly  compressed, 
with  a  tendency  to  angularity :  qndermis  thin :  wharis  5|, 
moderately  convex,  gradually  increasing  in  size,  the  last  bat 
two  being  somewhat  the  broadest  of  all,  the  body  whorl  oocapy* 
ing  about  two-fifths  of  the  shell :  tpire  long,  very  abrupt  and 
blunt  at  the  point :  eniure  deep :  mouth  shaped  as  in  F.  Aim- 
tula,  and  (in  British  specimens)  equally  destitute  of  teeth: 
outer  lip  thin,  white,  and  reflected :  urMUcm  small,  nanow 
and  oblique.    L.  0*07.  B.  0-035. 

Habitat  :  Under  stones  on  hills  in  a  few  scattered 
places  in  Great  Britain,  and  which  are  as  follows: — 
Skye  (Maoaskill) ;  Balmerino^  Fifeshiie  (Chalmers) ; 
Arthur's  Seat,  Edinburgh  (E.  Forbes) ;  Sunderland, 
South  Hylton  on  the  Wear,  and  Pontefiract  on  mag- 
nesian  limestone  (Howse) ;  Went  Yale,  Yorkshire  (Ash- 
ford)  :  Dnrdham  Downs  near  Bristol,  and  Lulworth  in 
Dorsetshire  (J.  G.  J.) ;  Underdifl^Isle  of  Wight  (More). 
As  an  upper  tertiary  fossil  it  has  been  found  at  Clacton 
and  Copford  in  our  eastern  counties.  It  is  widely  dif- 
fused on  the  Continent  from  Finland  to  Lombardy  and 

*  Ezoeedingly  minute. 
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Cornea;  and  (assiimmg  thel^iitfJiitallicratis  of  Scacchi  ! 
to  be  the  same  species)  it  ranges  togisilyf    According  < 
to  Both  it  has  been  found  at  Athens. 

This  exquisitely  beautiful  but  tiny  creature  is  slow  in 
its  moYcments,  and  carries  its  shell  nearly  upright  when 
it  crawls.  Puton  is  said  to  have  found  it  at  a  height  of 
1852  feet  on  granite  in  the  Vosges  Mountains.  The 
epiphragm  is  very  thin  and  glistening.  The  length  of 
the  spire  varies  considerably  in  this,  as  well  as  the  last 
species.  Our  native  examples  are  toothless ;  but  foreign 
specimens  have  frequently  a  tooth  on  the  pillar  and  an- 
other within  the  outer  lip ;  and  I  found  a  specimen  in 
Switzerland  which  had  three  teeth,  arranged  triangularly 
as  in  the  Ptg^a  tripUcata  of  Studer« 

This  species  is  the  Pupa  ndnuia  of  Studer,  P.  mitf- 
corum  of  Drapamaud,  Vertigo  cyUndrica  of  F^russac, 
Ptffa  obtusa  of  Fleming  (but  not  of  Drapamaud),  and 
it  is  probaljly  also  the  P.  coshUata  of  Nilsson. 

Genus  VIII.  BA'LIA*,  {Balea)  Prideaux. 
PI.  VIL  f.  9, 10, 11. 

Body  long  and  slender,  always  containable  within  the  shell : 
tentacles  4,  proportionally  short :  foot  rather  broad. 

Shell  sinistraly  tumculatey  thin,  delicately  striate  and 
streaked  with  white  in  the  line  of  growth :  spire  reversed,  long 
and  pointed :  moidh  squarish,  sometimes  fhrmshed  with  a  smaU 
tubercular  tooth  on  the  columella:  umbilicus  narrow  and 
oblique. 

This  generic  group  has  only  a  single  species  which'  is 
indigenous  to  this  country.  A  few  others  are  exotic. 
In  the  reversed  turn  of  the  spire  and  general  aspect,  as 
well  as  in  the  shape  of  the  mouth  and  the  straight  pillar 

*  Bay-oolonred. 
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lip,  it  closely  resembles  a  young  or  incomplete  ClauriKa, 
and  might  lead  to  the  supposition  that  its  growth  or  dere* 
lopment  had  been  suddenly  arrested.  It  wants,  however, 
the  clausUium  or  twisted  internal  plate  which  is  charac- 
teristic of  the  adult  ClausiKa,  as  well  as  the  oUique 
teeth  or  folds  which  contract  the  aperture  of  that  shelL 
In  the  small  tubercular  tooth  which  is  oocamonaUy 
formed  on  the  pillar,  Balia  has  some  affinity  to  the 
genus  Vertigo}  but  the  mouth  of  the  shell  in  the  present 
genus  is  of  a  different  shape,  and  the  spire  is  more  ekm- 
gated  or  drawn  out.  The  shell  of  BaUa,  when  yiewed 
in  a  mirror  (so  as  to  make  the  spire  appear  dextral),  is 
not  unlike  that  of  a  wide-mouthed  Pipa.  The  soft  parts 
of  the  animal  do  not  present  any  peculiarity,  or  appear 
to  be  different  firom  those  of  the  other  genera  above  men- 
tioned. The  members  of  this  genus  are  inactive  in  their 
habits,  and  are  fond  of  shade  and  moisture,  but  not  of 
excessive  wet.  They  are  usually  found  in  the  crevices 
of  rocks  and  waUs  and  under  the  bark  of  old  trees ;  and 
they  probably  feed  on  the  spores  of  mosses  and  other 
Cryptogamous  plants,  as  I  have  observed  them  after  a 
shower  of  rain  apparently  thus  occupied,  while  slowly 
crawling  over  the  trunk  of  a  sycamore.  They  may  be 
called  the  "  Tree-snail." 

The  present  genus  was  first  made  known  by  Dr.  Gray 
in  the  '2iOological  Journal'  (vol.  i.  p.  61)  under  the 
name  of  Balea,  firom  MS.  information  funushed  by  Mr. 
Frideaux,  an  assiduous  conchologist  and  friend  of  Dr. 
Leach.  In  a  posthumous  work  of  the  latter  author, 
entitled  'A  Synopsis  of  the  MoUusca  of  Oreat  Britain,' 
which  was  edited  by  Dr.  Gray  and  published  in  1852,  the 
same  genus  appears  as  Bakea.  The  word  is  probabty 
taken  from  baHns  (pro  beuUua),  and  not,  as  M.  Bour- 
guignat  supposed,  from  fiaTuo^  {maculosu$)j  as  the  shell  is 
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not  spotted.  Balea  and  Bakea  may  therefore  be  typo- 
graphical errors.  M.  Ch.  D'Orbigny^  in  the '  Dictionnaire 
d'Histoire  Naturelle,'  thought  the  name  might  be  an 
obsolete  Latin  word  {balea)  signifying  a  bark  or  vessel ; 
bftit  this  meaning  is  not  applicable  to  either  the  shape  or 
habits  of  our  little  snail,  which  rather  dreads  than  courts 
the  water.  Swainson  substituted  BaKa  for  the  original 
name ;  and  his  emendation  has  been  adopted  by  StabUe 
as  well  as  Bourguignat,  the  latter  of  whom  has  published, 
in  his  *  Amlnit&  Malaoologiques/  an  elaborate  and  valu- 
able article  on  the  species  comprised  in  this  genus. 

1.  Balia  febveb'sa'^,  Linn^. 

Turbo jpervenuB,  linn. Sjst.  Nat  ed.xii.  p.  124a    BaieafragilU,  F.&H. 
It.  p.  114,  pi.  oxxyiiL  f.  8,  9. 

BosT  rounded  in  front,  slender  and  tapering  behind,  dark- 
brown  with  a  shade  of  grey,  covered  with  minute  black  tuber- 
cles and  specks :  vnout  prominent  and  rather  tumid :  tentacles 
short,  rather  thick ;  upper  pair  dose  togethery^cylindro-conical 
and  broad  at  the  base,  with  bulbs  about  one-sixth  of  their 
length ;  lower  pair  very  small  in  proportion,  and  conical :  foot 
somewhat  rounded  in  firont  and  gradually  narrowing  to  a 
tumid  and  slightly  keeled  tail. 

Shell  club-shaped,  thin,  semitransparent,  glossy,  yellowish- 
brown,  with  transverse  and  oblique  streaks  of  white,  closely 
but  irregolarly  striate  in  the  line  of  growth,  and  also  marked 
with  a  few  remote  and  indistinct  spiral  lines:  periphery 
rounded,  with  a  tendency  to  angularity:  epidermis  rather 
thia :  whorls  7-8,  convex,  but  slightly  compressed,  regularly 
increasing  in  size,  the  last  being  equal  to  about  one-third  of 
the  shell  and  much  broader  than  the  others,  the  first  or  top 
whorl  quite  smooth,  semiglobular,  and  shining :  spire  tapering 
to  a  somewhat  blant  point :  suture  deep :  movih  squarish-oval, 
higher  than  broad,  sometimes  furnished  with  a  tubercular 
tooth,  which  is  placed  nearly  on  the  middle  of  the  columella : 
outer  Up  rather  thin,  white  and  reflected,  especially  over  the 
umbUicus,  sinuous  outside  and  sharply  inflected  above :  pillar 

*  Awry,  or  twitted  the  viong  way. 
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Up  nearly  straight:  umbiUeut  forming  a  narrow  and  oUique 
aUt.    L.  0-275.  B.  01. 

Yar.  viridtda.    Shell  greeniah*white  and  transparent 

Habitat  :  On  the  tnmka  of  trees  (chiefly  of  beedi, 
ash^  sycamore,  and  apple),  as  well  as  on  mossy  rocks 
and  walls,  in  various  parts  of  Great  Britain  and  Ireland 
from  the  Moray  Firth  district  to  Onems^.  The  Tariety 
was  foimd  near  Cork  by  Mr.  Humphreys.  Professor 
Morris  has  noticed  this  species  as  fossil  in  the  upper 
tertiary  deposit  at  Grays.  It  ranges  firom  Finland  to 
Sicily,  and  even  to  Madeira  and  the  Azores.  It  is  widely 
diffiiaed  in  Europe. 

The  Tree-snails  are  gregarious,  and  are  found  of  difkr- 
ent  ages  in  the  same  spot,  aa  if  forming  a  sociable  fiaixuly 
party.  It  is  difficult  to  discover  them  in  dry  weatho', 
as  they  lie  concealed  in  crevices  of  rocks  or  under  the 
bark  of  trees ;  but  after  rain  they  come  out  firom  their 
hiding-places  and  feed  on  the  moistened  vegetation. 
They  are  not  particularly  sensitive,  and  do  not  withdraw 
into  their  shells  on  being  touched  or  disturbed;  nor 
are  they  afraid  of  cold,  having  been  observed  crawling 
about  when  the  temperature  was  very  little  above  sero. 
Futon  found  specimens  on  the  Yosges  Mountains  at  a 
height  of  nearly  2300  feet.  Bouchard-Chantereaux  says 
that  B,  perversa  lays,  in  the  beginning  of  autumn,  from 
12  to  15  whitish  and  globular  eggs,  which  are  of  a  large 
size  compared  with  those  of  most  other  snails,  and  that 
the  young  are  excluded  or  hatched  on  the  fifteenth  or  six- 
teenth day  afterwards  and  become  adult  at  the  end  of 
their  first  year.  Lister  stated  that  the  sexes  were  distinct 
in  this  species,  and  that  there  was  a  difference  of  sixe 
between  the  male  and  female,  the  latter  being  more 
bulky;  but  Dr.  Gray  very  properly  remarks  that  this 
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cannot  be  the  case,  because  in  these  mollnsks  each  indi- 
yidual  is  both  male  and  female. 

The  shell  of  this  species  differs  firom  the  yonng  of 
ClausUia  rugosa  (which  it  somewhat  resembles  in  form) 
in  being  thinner  and  of  a  mnch  lighter  colour,  in  the 
whorls  being  much  more  convex,  and  especially  in  the 
periphery  or  basal  edge  being  rounded,  instead  of  sharply 
angular  as  in  the  young  shell  of  that  species. 

It  is  the  Pvpafragilis  of  Drapamaud ;  and  Moquin- 
Tandon  has  retained  it  in  that  genus.  The  BaUa  SarsH 
of  Fhilippi  appears  to  be  only  a  yariety  of  the  present 
species,  judging  firom  his  description  in  the  *  Zeitschrift 
fiir  Malakozoologie'  for  June  1847,  p.  84. 

Genus  IX.  CLAUSI'LIA*  Drapamaud. 
PL  VII.  f.  12,  13,  14. 

Body  long  and  slender,  always  containable  within  the  shell : 
tentadei  4 ;  upper  pair  rather  long  and  prominent ;  lower  pair 
very  short  and  resembling  conical  nipples:  foot  long  and 
narrow. 

Shell  siniBtral,  spindle-shaped,  rather  solid,  usually  ribbed 
transversely,  and  always  more  strongly,  or  wrinkled,  towards  the 
mouth :  spire  reversed,  long  and  pointed :  mouth  small,  pear- 
shaped,  and  twisted  on  the  body  whorl,  having  a  deep  sinus  or 
groove  at  its  upper  angle,  furnished  with  two  spiral  plates  and 
sometimes  also  with  intennediate  ridges  or  teeth  on  the  colu- 
mella, as  weU  as  with  a  flexuous  plate  or  fold  behind  the  pillar 
lip  and  curved  plates  or  folds  within  the  outer  Up ;  besides 
these  various  processes  there  is  a  peculiar  and  complicated  ap- 
paratus lying  deep  within  the  throat  or  cavity  of  the  mouth 
and  consLsting  of  a  moveable  and  elastic  nacreous-white  plate 
or  ossicle,  which  is  twisted  and  somewhat  resembles  a  flat- 
tened ram's-hom,  serving  the  purpose  of  an  operculum  :  outer 
lip  continuous  and  forming  a  complete  peristome  :  basal  crest 
(which  is  formed  by  an  upward  and  abrupt  twist  and  contrac- 
tion of  the  last  whorl)  more  or  less  prominent :  umbilicus  very 

*  Farnisbed  with  a  elaumimm  or  Qperoolum-like  prooesB. 
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aUght,  and  oonsistiag  of  a  nairaw  and  oblique  alit  bdiind  the 
pilar  lip. 

The  ChtttriUiB  are  herbivorous.  Some  species  inhabit 
rocks,  stony  places,  and  old  walls,  while  others  seem  to 
prefer  woods  and  shady  spots,  and  are  to  be  met  with  on 
trunks  of  trees  and  under  stones  among  herbage.  They 
bury  their  bodies  and  three-fourths  of  their  shells  in  the 
earth,  and  excavate  a  small  oblique  tunnel,  ior  the  pur- 
pose of  depositing  their' eggs. 

The  malacological  relations  of  this  genus  are  with 
Bttlimus  and  Ptfpa.  In  the  form  of  the  shell  it  is  allied 
to  both  of  those  genera,  setting  aside  the  circumstance 
of  the  spire  in  the  present  genus  being  reversed ;  but 
the  spire  in  Bulimu8  and  Pupa  is  shorter  than  in  Clou- 
stiia.  As  in  most  of  the  qpecies  of  Pupa^  the  laminar 
teeth  in  ClausiUa  are  never  formed  until  the  last  whori 
has  been  commenced. 

A  peculiar  and  characteristic  feature  of  the  present 
genus  is  that  the  animal  is  provided  with  an  internal 
process  called  the  "  clausiUum."  It  is  analogous  to  the 
testaceous  appendages  of  Teredo,  called  '^ pallets/'  al- 
though they  are  not  homologous  organs,  nor  is  the  elau- 
silium  attached  to  the  body  of  the  snail,  like  the  paUets 
to  that  of  the  Ship-worm.  This  remarkable  process  acts 
as  a  valve  or  spring-dow  in  closing  the  shell  against  all 
intruders,  and  has  been  well  described  by  Mr.  J.  S. 
MiUer,in  the  'Annals  of  Philosophy'  for  1822  (vol.  iii. 
p.  378),  in  the  following  words : — 

'^  Independently  of  the  various  contrivances  which 
Nature  has  resorted  to  for  the  protection  of  the  otherwise 
vulnerable  Mollusca,  it  has  taken  peculiar  care  to  guard 
the  apertures  of  many  tmivalves  firom  the  intrusion  of 
enemies ;  hence  the  apertures  are  sometimes  pecuhariy 
contracted  and  provided  with  numerous  folds  and  teeth. 
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Other  MoUusca  have  a  calcareous  operculum  perma- 
nently formed^  which  increases  in  thickness,  and  enlarges 
on  a  depressed  spiral  plane,  as  the  opening  of  the  shell 
extends  with  the  growth  of  the  animal,  thus  continually 
assimilating  to  its  size,  and  when  the  animal  retreats, 
excluding  it  completely  firom  all  external  intrusion.  In 
the Cfautifia, Nature  has  continued  the  protectionafforded 
by  means  of  contractions  and  folds,  and  also  added  an 
opercular  appendage.  The  inhabitant  of  the  Clatuilia, 
when  nearly  full-grown,  secretes  a  thread-like  elastic 
calcareous  filament,  one  of  whose  ends  is  affixed  to  the 
columella.  This  filament  makes  half  a  spiral  turn  round 
the  columella,  insinuating  between  its  folds.  When  the 
animal  finishes  its  shell  and  completes  the  aperture,  it 
secretes,  at  the  unattached  end  of  the  filament,  a  spoon- 
shaped  calcareous  lamina  conforming  at  its  margin  to 
the  contour  of  the  aperture.  The  lamina  is  somewhat 
smaller  than  this,  and  its  margin  is  rounded.  Its  ad- 
hesion to  an  elastic  filament  enables  the  animal  to  push 
it,  when  it  comes  out  of  its  shell,  against  the  columella; 
and  the  same  elasticity  closes  it  on  the  inhabitant  re- 
treating, thus  securing  it  from  intruding  enemies.  Thus, 
then,  this  valve  may  be  compared  to  a  door  provided  with 
an  elastic  spring.  The  elasticity  of  the  filament  may  be 
restored  to  its  full  power  (in  the  empty  shell)  by  some- 
times immersing  it  in  water,  as  I  have  ascertained  in  a 
section  made  with  a  view  to  this  inquiry.'' 

Miiller  had,  nearly  half  a  century  before,  accurately 
described  this  singular  piece  of  mechanism  and  called  it 
an  ossiculum.  He  quaintiy  remarks  that  when  the  snail 
has  opened  the  door  of  its  house,  ^'Yeneri  et  Cereri 
otiosus  vivit.''  The  'Journal  de  Conchyliologie'  for  1853 
contains  an  excellent  article  by  M.  Cailliaud  on  the  sub- 
ject, which  is  illustrated  by  admirably  executed  figures. 
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showing  the  position  and  shape  of  the  ckamlktm  or 
ossicle  in  several  species. 

The  ClauMia  would  seem  to  be  more  at  home  in  the 
South  of  Europe  and  Asia  Minor  than  in  any  other  part 
of  the  worlds  judging  firom  the  statistics  given  by  Char- 
pentier  in  his  Monograph  on  the  genus,  which  was  in- 
serted in  the '  Journal  de  ConchyUologie'  for  1852.  He 
enumerated  235  species ;  and  this  number  has  since  been 
added  to  by  M.  Schmidt,  who  has  lately  published  an 
exhaustive  essay  on  the  same  subject.  None  of  them 
have  been  discovered  in  North  America.  Three  species 
are  dextral  and  inhabit  Transylvania.  Some  of  our  na- 
tive ClauMuB  occur  in  the  upper  tertiary  strata  of  Ibnex, 
Suffolk,  and  Norfolk ;  and  their  origin,  as  inhabitants  of 
Northern  Europe,  must  therefore  be  very  remote. 

A.  Shell  ribbed  or  striate  transversely :  da\aiUvm  having  its 

maigm  entire. 

1.  Clausilia  rugo'sa*,  Drapamaud. 

C.  rugoM,  Drap.  TabL  Moll.  p.  63.    C.  nigrieam,  V.&R.  ir.  p.  121, 
pi.  Gzxix.  f.  1, 2. 

Body  dark-grey  or  slatecolour,  with  a  tinge  of  leddiflh- 
brown,  paler  at  the  sides  and  underneath,  indistinctly  tuber- 
cled  in  such  a  way  as  to  appear  wrinkled:  ientaeUs  thi^ 
minutely  speckled  with  black ;  upper  pair  rather  close  together, 
with  bluntly  rounded  bulbs  which  are  darker  than  the  ten- 
tacles ;  lower  pair  decidedly  conical,  and  darker  than  the  upper 
ones:  foot  of  a  rather  dear  greyish  colour,  narrowing  gra- 
dually towards  the  tail,  which  is  tumid  and  pointed. 

Shell  shaped  like  a  long  club,  but  somewhat  attenuat€d  at 
the  broader  .end,  not  thin  and  scarcely  semitransparent,  rather 
glossy,  light-brown  or  homcolour,  with  a  few  transverse 
streaks  and  lines  of  white,  marked  with  numerous  and  close- 
set  but  somewhat  irregular  striffi  in  the  line  of  growth,  which 
are  curved  on  the  upper  and  flezuous  on  the  lower  whorls^  as 

*  Wrinkled. 
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well  as  with  a  few  indistinct  spiral  strisB,  the  intersection  of 
which  gives  the  surfiEU^  a  slightiy  granular  appearance :  peri-' 
phery  ang^ular  or  ridged :  epidermis  rather  thin :  whorls  12-13, 
oompressedy  reg^ularly  increasing  in  size,  the  last  heing  equal 
in  hoik  to  ahout  one-third  of  the  shelli  hnt  somewhat  nar- 
rower than  the  two  or  three  preceding  whorls ;  the  first  whorl 
nipple-shaped  and  quite  smooth :  spire  tapering  to  an  ohtuse 
point :  suture  rather  oblique,  alight  but  distinct :  mouth  almost 
funnel-shaped,  compressed  on  the  outer  side,  and  having  an 
effuse  base,  like  the  lip  of  a  water-jug;  teeth  or  folds  as 
follows : — two  on  the  pillar,  the  upper  one  of  which  is  promi- 
nent and  oblique  and  forms  one  of  the  sides  of  a  channel  at 
the  outer  angle,  and  the  lower  one  is  smaller  and  more  sunk 
or  deeply  seated,  being  also  oblique  and  sometimes  bifdrcate, 
and  between  these  are  occasionally  firom  one  to  three  smaller 
folds  or  ribs ;  one  strong  but  deep-seated  and  not  very  distmct 
crescent-shaped  fold  (or  lundla)  on  the  pillar  lip;  one  still  more 
sunken  and  very  slight  spiral  fold  near  the  last ;  and  occasion- 
ally one  or  two  teeth  (Hke  those  in  Pupa)  withhi  the  outer  Up : 
the  outer  lip  is  thick,  white,  and  reflected :  htual  crest  sharp  and 
angular,  transversely  ridged:  wmhilicus  much  contracted  by 
the  intortion  of  the  moutih :  dausilium  oval-oblong,  regularly 
curved,  slightly  dilated  above.     L.  0*5.  B.  0-1. 

Var.  1.  albida.  Shell  greenish-white,  with  a  few  white 
transverse  lines. 

Var.  2.  Everetti,  Miller.     Shell  smaller. 

Var.  3.  gracilior.     Shell  longer  and  more  slender. 

Var.  4.  tumidula.  Shell  smaller,  shorter,  and  more  ven- 
tricose. 

Var.  5.  dubia.  Shell  larger  and  more  ventricose.  C.  duUa, 
Drap.  Hist.  MoU.  p.  70,  pi.  iv.  f.  10. 

Var.  6.  dextrorsa.  Shell  resembling  a  Pupa  in  shape :  spire 
dextral. 

Habitat  :  On  old  walls  and  rocks,  as  well  as  under 
stones  and  on  the  trunks  of  trees,  throughout  these  isles, 
from  Zetland  to  Guernsey.  Var.  1.  Dinton  Hall,  Bucks 
(Ooodall).  Var.  2.  Bristol  (Miller) ;  VHialsey  Skerries, 
Zetland;  Gianfs  Causeway  and  Co.  Tyrone  (J.  G.  J.). 
Var.  3.  Battersea  marshes  (J.  G.  J.).  This  last  variety 
appears  to  be  the  C.  rugulosa  of  Ziegler.   Var.  4.  Brockley 
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Combe  near  Bristol^  and  Connemara  (J.  G.  J.).  Var.  5. 
Northumberland  and  Durham  (Alder);  Oxford^iire 
(Whiteaves).  Yar.  6.  Sevenoaks,  Kent  (Smith).  This 
apedes  occurs  in  our  upper  tertiaries.  Its  Continenta] 
range  extends  from  Finland  to  Portugal  and  Lomhardy. 

The  shells  of  dififerent  individuals  of  this  species  tbij 
considerably  in  the  length  of  the  spire  and  their  com- 
parative  solidity^  as  well  as  in  the  degree  of  sculpture. 
Sometimes  a  great  part  of  the  surface  is  quite  smooth, 
as  if  filed  and  polished;  and  this  is  the  case  with  liTing 
specimens.  How  this  effect  is  produced  it  is  not  easy 
to  say.  Perhaps  they  lived  in  a  sandy  soil,  and  the 
continual  firiction  of  the  shells^  when  trailed  along  fay 
the  animal,  might  account  for  the  abrasion.  Such  spe- 
cimens were  in  the  collection  of  Dr.  Turton  and  were 
considered  by  him  (as  well  as  at  one  time  by  myself)  to 
be  the  C.parvula  of  Studer;  but  the  smooth  and  sleek 
appearance  of  the  last-mentioned  shell  is  very  differ»it 
from  that  of  the  above  specimens.  Some  curious  mem- 
strosities  occur,  in  some  of  which  the  spire  is  distorted, 
or  a  faint  keel  or  impressed  lines  encircle  the  whorls, 
or  the  mouth  is  renewed  in  such  a  way  as  to  show  the 
columellar  folds  in  their  incipient  state.  Lister  was  the 
first  to  notice  this  shell ;  and  his  communication  to  the 
Royal  Society  ''On  the  odd  turn  of  some  Shdl-snaib" 
is  one  of  the  earliest  on  their  records. 

It  is  (partly)  the  Helis  perversa  of  MiiUer,  7W6o 
bidens  of  Montagu  (but  not  of  Linn€),  71  mffrica/u  of 
Maton  and  Rackett,  and  CUnmHa  obtusa  of  C.  Pfei£fier. 
Many  other  names  have  been  given  by  Continental  au- 
thors to  different  forms  of  this  extremely  variable  spedea. 

C.parvula  differs  from  the  present  species  in  being 
smaller  and  quite  smooth,  with  the  exception  of  some 
very  faint  transverse  lines,  which  are  only  observable 
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with  a  lens^  or  of  a  few  striae  near  the  mouth*  It  in- 
habits the  North  of  France^  as  well  as  e^ery  other  part 
of  the  Continent,  and  may  be  expected  also  to  be  found 
in  Great  Britain. 


'  .',    - 


^Itz^^^^^'x^  Li^-tL^/Ac'J. 


indistinct  and  scarcely  perceptible:  periphery  angular:  ^^ 
denni»  rather  thick :  whirU  9-10,  tumid,  but  somewhat  com- 
pressed, the  last  being  rather  less  than  one-third  of  the  shell 
and  a  little  narrower  than  the  two  preceding  whorls ;  the  two 
or  three  first  whorls  are  nearly  of  Uie  same  breadth  and  form 
a  short  cylinder:  9pire  abruptly  tapering  and  obtase  at  the 
point :  euhire  rather  obHque,  not  very  deep :  mouth  subqua- 
drangolar,  sinuous  on  the  outer  side  and  effiise  below ;  teeth  as 
in  (7.  rugosa^  but  in  the  present  species  there  are  often  two  or 
three  small  teeth  or  ridges  between  the  oolumellar  folds,  and 
the  lower  of  these  folds  is  less  prominent  but  often  cruciate : 

*  Named  after  Mr.  Bolph,  an  English  ooncfaologiflt. 
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with  a  lens^  or  of  a  few  strise  near  the  mouth*  It  in- 
habits the  North  of  France^  as  well  as  every  other  part 
of  the  Continent^  and  may  be  expected  also  to  be  found 
in  Oieat  Britain. 


2.  C.  Rolph'ii  *  Gray. 

C.  Bahkii,  Gny  in  Tort.  Man.  L.  &  F. W.  Sh.  p.  71 ,  f.  5i.    C.  pUeaiuia, 
F.i H.iY.  p.  120,  pL axiz. f.3. 

Body  dark-brown  or  dusky,  with  a  reddish  hue  above,  grey- 
ish-brown on  the  sides  and  underneath ;  tubercles  blackishy 
arraoged  in  very  dose  lines :  mande  thicks  yeUowish-whitey 
with  small  specks  of  pure  white:  tenUuiUs  greyish-brown; 
upper  pair  rather  short  and  stout,  nearly  cylindrical  as  far  as 
the  bulbs,  slightly  shagreened  and  covered  with  black  dots, 
which  are  so  minute  as  scarcely  to  be  visible  with  a  lens  of 
ordinary  power,  the  bulbs  thick  and  nearly  spherical ;  lower 
pair  exceedingly  short  and  of  a  paler  hue  than  the  others : 
fiat  very  long,  narrower  in  front,  ending  in  a  slightly  rounded 
tail ;  sole  greyish-white. 

Shell  fusiform,  rather  thinner  than  the  last  species  but 
scarcely  semitran^mrent,  slightly  glossy,  reddish-  or  yellow- 
iflh-brown,  with  occasionally  a  few  white  lines  dispersed  here 
and  there  over  the  surface,  marked  with  strong,  sharp  and 
somewhat  regular  transverse  stiise,  of  which  there  are  from 
sixty  to  seventy  on  the  body  of  the  last  whorl ;  these  strie 
are  curved  on  Ihe  upper  and  somewhat  flexuous  on  the  lower 
part  of  the  shell,  becoming  fewer  and  consequently  more  re- 
mote but  stronger  towards  the  outer  lip;  spiral  striie  very 
indistinct  and  scarcely  perceptible :  periphery  angular :  ^- 
dermis  rather  thick :  wharU  9-10,  tumid,  but  somewhat  com- 
pressed, the  last  being  rather  less  than  one-third  of  the  shell 
and  a  little  narrower  than  the  two  preceding  whorls ;  the  two 
or  three  first  whorls  are  nearly  of  Uie  same  breadth  and  form 
a  short  cylinder:  spire  abruptly  tapering  and  obtuse  at  the 
point :  tuiure  rather  obHque,  not  very  deep :  mouth  subqua- 
drangular,  sinuous  on  the  outer  side  and  effiise  below ;  teeth  as 
in  (7.  rugoeay  but  in  the  present  species  there  are  often  two  or 
three  smaU  teeth  or  ridges  between  the  columeUar  folds,  and 
the  lower  of  these  folds  is  less  pronunent  but  often  cruciate : 

*  Named  after  Mr.  Bolph,  an  English  oonchologiat. 
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outer  lip  thick  and  rather  broad,  white  or  cream-eoloiired  and 
inflected :  bcual  crest  short  and  coired :  umbilieus  indistinct : 
elauaUium  oblong,  regularly  carFed,  slightly  contracted  aboTe. 
L.0-5.  B.0-15. 

Habitat:  Under  stones^  in  the  bark  of  trees,  and 
among  dead  leaves^  in  Kent,  Sussex,  and  Hants,  as  weU 
as  in  Gloucestershire,  but  hitherto  found  only  in  a  few 
places.  This  species  is  one  of  our  upper  tertiary  fosafla. 
It  is  not  unoommon  in  the  North  and  South  of  France, 
Belgium,  and  parts  of  Germany.  Probably  it  is  ako  a 
member  of  the  Scandinavian  fauna,  assuming  Nilaaon^s 
variety  fi  of  C.pUcahUa  to  belong  to  the  present  species. 
His  diagnosis,  although  too  short  and  indefinite  tar 
satisfactory  identification,  appears  to  agree  with  die 
main  characters  of  our  shell. 

This  species  differs  from  C.  pUcatula  (for  which  it 
has  been  mistaken)  in  being  more  than  twice  the  sise, 
much  more  ventricose  and  of  a  paler  colour,  in  the  spire 
being  more  abrupt,  and  especially  in  the  strias  being 
closer  and  more  numerous  in  proportion  to  the  siie  of 
the  shell.  From  C.  rugosa  and  its  variety  dMa  this 
differs  in  being  also  more  ventricose  and  c^  a  lighter 
colour,  as  well  as  in  having  much  coarser  striae  and  in 
being  destitute  of  the  distinct  spiral  striae,  which  impart 
to  the  last-mentioned  shell  a  decussated  or  slightly  gra- 
nular appearance.  The  mouth  of  the  shell  in  C.  Ro^kii 
is,  besides,  larger  and  broader.  The  sheU  in  this  as  well 
as  the  other  species  varies  considerably  in  respect  of  the 
length  of  its  spire  and  the  development  of  its  teeth  and 
basal  crest.  C.  MortiUeti  of  Dumont  is,  according  to 
Schmidt,  only  a  synonym  of  the  present  species ;  although 
Mr.  Benson  at  one  time  considered  that  they  were 
distinct,  and  pointed  out  the  difference  between  than  in 
the  'Annals  of  Natural  History'  for  July  1866. 


d/>v^,  *yf^^€ 


i7>t.^-  . 
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8.  C.  biplica'ta''^^  Monta^. 

rt(rfe6tp^i(»6M,MontTert.Britp.361,tab.iif:5.  CMpiicaia,¥.kn. 
It.  p.  118)  pL  Gcdz.  1 4. 

BoDT  reddish-grey,  dusky  or  almost  black  above  and  paler 
on  the  sides  and  underneath ;  taberdes  rather  large,  but  irre- 
gular: mantis  minutely  speckled  with  white :  tentacles  dirty 
reddish-grey ;  upper  pair  subcylindrical  and  finely  shagreened, 
with  slightly  tumid  bulbs ;  lower  pair  conical :  foot  long  and 
rather  narrow ;  tail  depressed  and  bluntly  rounded. 

Shell  snbftisiform  and  slender,  rather  thin,  but  scarcely 
semitninsparenty  having  somewhat  of  a  silky  lustre,  reddish- 
or  yellowish-brown,  irregularly  streaked  with  white  lines, 
which  colour  some  of  the  strise  and  are  often  more  conspi- 
cuous near  the  suture,  imparting  a  greyish  hue  to  the  sheU, 
strongly  and  closely  striate  in  the  line  of  growth,  as  in  C 
Bolphii ;  but  the  strisd  in  the  present  species  are  straighter, 
although  slightly  flexuous  on  the  last  whorl :  periphery  obtusely 
angnlar :  epidermis  rather  thick :  whorls  12-13,  compressed, 
the  last  bemg  very  little  more  than  one-fourth  of  the  shell  and 
slightly  narrower  than  the  preceding  whorl ;  the  first  whorl 
and  a  half  are  quite  smooth  and  ^ossy,  and  the  second  whorl 
is  broader  than  the  first :  spire  slender  and  gradually  tapering, 
obtuse  at  the  point :  suture  rather  oblique,  not  very  deep : 
mouth  oval,  angular,  contracted  below,  where  a  narrow  but 
deep  channel  is  formed ;  outer  margin  compressed  and  nearly 
straight ;  teeth  as  in  aJl  the  foregoing  spedes,  but  the  inter- 
lamellar  denticles  on  the  pillar  seldom  occur  or  are  very  slight: 
outer  lip  white,  expanded,  prominent  and  detached,  not  so 
thick  as  in  the  last  species :  beual  crest  strong,  nearly  straight : 
umlnlicus  broader  than  usual  in  this  genus :  dausilium  nearly 
oval,  slightly  curved,  attenuated  below.    L.  0*65.  B.  0-166. 

Habitat  :  At  the  roots  and  in  the  bark  of  old  willow- 
trees  ;  Easton  Orey,  Wilts  (Montaga) ;  Clarendon^  near 
Salisbury  (Bridgman) ;  and  banks  of  the  Thames  near 
London^  where  this  species  is  not  uncommon.  These 
appear  to  be  tbe  only  localities  hitherto  recorded  or 
known  in  this  country.  It  has  been  foimd  in  a  semi- 
fossil  state  at  Clacton  and  Grays  in  Essex.    Its  foreign 

*  Having  two  folds. 
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distribution  is  not  very  extensive;  but  it  occurs  in  many 
parts  of  France^  Germany,  and  Switzerland.  If  (as  I 
suspect)  this  is  the  same  species  as  that  which  Malm 
has  referred  to  the  C  lineolata  of  Held,  it  ranges  north- 
ward to  Sweden. 

This  is  an  inactive  mollusk,  and  seems  to  drag  its  shell 
along  with  difficulty,  as  if  it  were  an  incumbrance.  In 
its  natural  state  the  shell  has  often  a  slight  covering  of 
mud  or  dirt. 

It  differs  from  C  Bolphii  in  its  shell  being  twice  as 
large  and  much  more  slender,  in  the  constant  presence 
of  white  lines  or  streaks,  and  in  seldom  having  any 
interlamellar  teeth,  but  chiefly  in  the  form  of  the  aper- 
ture and  the  distinct  channel  at  its  base.  In  the  latter 
respect  it  also  differs  from  the  C.  ventricMa  of  Dra- 
pamaud. 
^j/y-^*^  py^\i  is  the  C.  wmiliB  of^Charpentier.  Another  of  its 
synonyms  is  the  C.  vivipara  of  Held ;  but  I  am  not 
aware  that  the  orguiization  of  the  animal  warrants  this 
last  specific  name.^Jx' 


B.  Shell  nearly  smooth,  glossy :  eknmlium  having  its  margiii 

on  the  lower  aide  notched. 

4.  C.  lamina'ta*,  Montagu. 

Ikrbo  Ummatw,  Mont.  Test.  Brit  p.  3S9,  tab.  iL  f.  4.      C.  temutfa, 
F.  &  H.  iY.  p.  116,  pi.  exxyiii  1 10. 

BoDT  slightly  narrowed  and  nearly  tnmcate  in  firont,  gnufai- 
ally  attenuated  and  rather  pointed  behind,  reddish-black  or 
greyiah-brown,  with  a  yellow  tinge  on  the  upper  part,  light- 
grey  on  the  sides  and  underneath ;  tubercles  somewhat  large 
and  prominent,  more  or  less  deeply  coloured:  maaUU  not 
reaching  the  mouth  of  the  shell,  annnlar  and  nazTow»  covered 
with  minute  and  indistinet  bladk  dots :  tenJtada  rather  short, 
thick  and  diveiging,  reddish-brown;  upper  pair  veiy  finely 

*  Hming  plates. 
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graniilary  with  rather  tumid  bulbe ;  lower  pair  more  conical 
and  deeply  coloured  than  the  upper  ones,  and  nearly  smooth : 
foot  broad  and  rounded  in  front,  transverBclj  grooTed  at  its 
sides,  and  ending  in  a  slender  but  blunt  tail. 

Shsll  of  the  same  shape  as  C  hipUcatay  but  semitranspa- 
rent  and  glossy,  yellowi^-brown  with  a  faint  tinge  of  red, 
smooth  to  the  naked  eye,  but  under  a  magnifier  delicately 
striate  in  the  line  of  growth,  these  stris  being  more  percep- 
tible near  the  suture;  there  are  also  a  few  coarse  wrinkles 
near  the  mouth  and  umbilicus,  besides  irregular  pit-marks 
dispersed  oyer  the  surface :  periphery  much  more  rounded  than 
in  any  of  the  foregoing  species :  epidermis  thin :  wharh  12, 
compressed,  the  last  scarcely  exceeding  one-fourth  of  the 
shell  and  a  little  narrower  than  the  preceding  whorl ;  the  first 
two  or  three  whorls  are  nearly  of  the  same  size  and  form  a 
short  cylinder :  spire  slender  and  gradually  tapering,  obtuse  at 
the  point :  suture  rather  oblique  and  slight :  mouth  oval  or  in- 
clined to  quadrangular,  broad,  rounded  and  effiise  at  the  base, 
and  not  acutely  angled  above ;  oolumellar  teeth  more  strong 
and  prominent  than  in  any  of  the  other  species  which  have 
been  above  described ;  there  are  three  or  four  labial  or  palatal 
folds,  which  are  conspicuous  outside,  owing  to  the  sheU  being 
nearly  transparent ;  but  there  are  no  intermediate  denticles 
between  the  columellar  folds,  nor  any  lunella :  outer  lip  white, 
expanded  and  thick :  beudl  crest  slight :  wnbilieus  very  small : 
clausilium  squarish-oblong,  fiexuous,  with  a  deep  notch  on  its 
side  near  the  base.     L.  0*7.     B.  0*15. 

Yar.  1.  pellucida.  SheU  thinner,  more  transparent,  and  very 
glossy 

Yar.  2.  aUnda,    8hell  greenish- white. 

Habitat  :  On  the  trunks  and  at  the  roots  of  trees 
(especially  the  beech  and  ash)^  as  well  as  among  dead 
leaves^  and  occasionally  on  mossy  rocks^  in  woods 
throughout  a  considerable  part  of  these  islands^  from 
Northumberland  to  Devon^  and  also  in  South  Wales  and 
Ireland^  but  not  everywhere.  Var.  1.  Penrice,  Glamor- 
ganshire (J.  6.  J.).  It  is  rather  difiScult  to  account  for 
the  thinness  of  these  shells^  as  they  were  found  in  a 
limestone  district,  and  calcareous  material  was  therefore 
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not  wanting.  Yar.  2.  Box  Wood,  near  Bath  (dark) ; 
Damwood^  Kent  (Stephens) ;  Cleredon,  Somenetshire, 
and  Watlington,  Oxfordshire  (Norman) ;  Suirey 
(Choules) ;  Newmarket  (Wright).  This  last  variety  has 
also  been  noticed  by  Makn  as  occurring  in  Sweden.  C 
laminaia  has  been  found  in  the  upper  tertiary  strata  at 
Copford.  Its  extra-British  range  extends  from  Finland 
to  Italy,  and  (according  to  Both)  it  inhabits  Smyrna. 

This  pretty  land-shell  is  by  no  means  common,  al- 
though it  seems  to  be  gregarious  in  some  places.  Boa- 
chard-Chantereaux  says  that  its  e^s  are  enormous  in 
comparison  with  the  size  of  the  animal,  being  wider  than 
the  mouth  of  the  shell,  and  that  their  number  seldom 
exceeds  from  10  to  12.  They  are  laid  in  August  and 
September ;  and  the  young  are  excluded  on  the  twen- 
tieth day,  but  do  not  become  adult  until  the  end  of  their 
second  year's  growth.  According  to  DesMoulins,  these 
snails  regularly  leave  their  lurking-places  at  night&U 
and  dimb  the  trees  in  search  of  food,  descending  at  sun- 
rise. In  wet  weather,  however,  they  may  be  found 
crawling  freely  on  the  trunks  of  trees  in  the  daytime.^  * 

This  is  the  Helix  bidens  of  Miiller  (but  not  o^Linn^ 
and  the  ClausiUa  bidens  of  Drapamaud,  Nilason,  and 
other  writers,  as  well  as  the^  derugata  of  Fdrussac 

C,  labiata  was  introduced  by  Da  Costa  and  Montagu 
into  the  British  fauna  on  the  authority  of  Mr.  Swain- 
son  ;  but  both  of  the  localities  mentioned  by  the  latter 
(viz.  ''  an  osier-ground  in  Battersea  fields''  and  ''  Hyde 
Park  near  the  banks  of  the  Serpentine'')  are  more  ap- 
plicable to  C  bipUcata  than  to  the  species  in  questioo, 
which  inhabits  dry  situations.  It  is  a  native  of  the 
extreme  South  of  Europe. 

The  C  solida  of  Drapamaud,  which  has  been  referred 
by  Ferussac  and  all  subsequent  writers  to  C.  lalnaia,  is 
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veiy  different^  and  is  more  like  C  papillaris  or  the  Helix 
bideru  of  Linn^.  C  solida  has  been  found  by  Bouchard- 
Chantereaox  near  Boulogne,  and  may  therefore  be  dis- 
covered  in  this  country.  Possibly  this  may  have  been 
Pnlteney's  species,  which  was  said  to  be  foimd  in  Dorset- 
shire and  has  been  referred  to  C  papillaris*  The  last- 
named  species  has  been  recorded  by  Nilsson  as  Swedish. 
It  is  very  common  in  the  South  of  France  and  in  Italy. 

Genus  X.  COCHLrCOPA*,  F^russac. 
PI.  VII.  f.  15,  16,  17. 

BoDT  rather  long,  gelatinoiis  and  lustrous,  always  contain- 
able within  the  shell :  tentadea  4 ;  upper  pair  long  and  nearly 
cylindrical;  lower  pair  short  and  conical:  foot  rather  long  and 
narrow. 

Shell  oblong,  rather  solid,  smooth,  glossy  and  transparent : 
epidermis  resemblmg  a  coat  of  thin  varnish :  whorls  rapidly 
increasing  in  size,  the  last  being  much  larger  in  proportion  to 
the  others :  spire  long :  mouth  small,  obliquely  pear-shaped, 
sometimes  funiished  with  teeth  and  folds  as  in  Clausilia,  and 
having  the  base  more  or  less  distinctly  notched  (especially  in 
the  young):  outer  lip  thickened  by  an  internal  rib,  but  not  re- 
flected, sometimes  channeled  at  its  upper  angle:  umbilicus 
wanting  in  the  adult. 

The  position  of  the  few  European  species  which  are 
comprised  in  this  genus  has  for  a  long  time  been  de- 
bateable  ground.  In  1817  Schumacher  instituted  the 
genus  Glandina  for  some  species  of  Lamarck's  much 
older  genus  Achatina,  as  well  as  for  other  species  which 
will  be  presently  referred  to,  the  type  of  Schumacher's 
genus  being  the  Bulimus  glans  of  Brugui^re.  Montfort's 
genus  Polyphemus,  which  had  been  previously  founded 
on  the  same  type  or  species,  was  considered  inadmissible, 
because  that  name  had  been  appropriated  to  a  genus  of 

*  Haying  a  notch  in  the  sbelL 
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Crustacea.    In  1819  the  elder  Baron  Fdmssac^  in  his 
great  vroA  (or  rather  Prodromus  to  a  work)  on  the  Land 
and  Freshwater  Mollusc%  which  was  continuedj  edited, 
and  published  after  his  death  by  his  son,  adopted  the 
genus  Polyphemus  of  Montfort,  in  the  synoptical  table 
which  preceded  this  part  of  his  work,  for  the  species 
comprised  in  the  present  genns,  but  added  other  species 
which  have  no  relation  to  those  now  under  consideration. 
F^russac,  however,  in  a  subsequent  part  of  the  same 
work,  modified  this  view,  and  proposed  to  include  this 
miscellaneous  assortment  of  species  in  a  tenth  sul^enus 
of  HeliXy  which  he  called  CochKcopa.     This  subgenus 
he  divided  into  two  groups,  one  to  contain  the  species 
of  Polyp?iemu8,  and  the  other  {Stykiides)  to  oontain 
certain  species  of  Achatina,  as  well  as  the  HeUx  bdricB 
of  Miiller.     In  1826  Risso  republished  CochUcqpa  as  a 
separate  genus,  and  restricted  it  to  the  above-named 
species  of  Miiller;  but  the  generic  characters  gmn  by 
him  are  very  insufficient  and  in  many  respects  incorrect. 
In  1880  I  proposed  the  genus  Cionella,  not  being  at  that 
time  aware  of  Risso's  publication ;  and  in  my  ''  Syuopsis 
of  the  Pulmonobranchous  MoUusca  of  Great  Britain," 
which  appeared  in  the  '  Transactions  of  the  TiinTi<i!^« 
Society '  (vol.  xvi.  p.  347),  I  gave  the  following  descrip- 
tion of  this  genus : — 

'*  AsTMAL  glntinosuin.     Teniacula  inferiora  brevissima. 

«Tbsta  oblonga,  sen  elongata;  anfractu  ultimo  majore. 
Apex  acutiusculos.  Columella  subinterrapta.  Aperiura  cans- 
liculata,  ad  basin  subefiosa,  marginibus  insequalusiaus.  Urn- 
biUcus  nuUus." 

I  also  remarked  that  in  this  genus  the  columella  forms 
a  sinus  or  channel  in  the  aperture,  though  it  does  not 
appear  to  be  accompanied  by  any  corresponding  pecu- 
liarity in  the  animal.   The  species  which  I  referred  to  it 
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were  the  HeUx  lubrica  o{  Miiller^  the  Buccinum  acicula 
of  the  same  author^  the  BuUmua  octonus  of  Brnguiere, 
and  (subsequently)  the  Turbo  tridens  of  Pulteney.  I 
see  no  reason  for  altering  the  opinion  which  I  then 
formed^  so  fJEur  as  regards  the  first  and  last  of  these  species : 
but  as  the  name  of  CochUcopa  is  prior  to  mine,  I  have  no 
hesitation  in  substituting  it  for  Cionetta ;  and  I  propose 
to  restore  the  Buccinum  acicula  of  Miiller  to  the  genus 
Achatina,  The  Bulimus  octonus  of  Bruguiere  belongs 
also  to  the  last-mentioned  genus.  The  Helix  lubrica  of 
Miiller  and  Jkarbo  tridens  of  Pulteney  agree  in  all  essen- 
tial particulars^  except  in  the  latter  being  furnished  with 
teeth ;  but  it  has  been  shown  that  in  the  genus  Vertigo 
some  species  are  toothed  and  others  toothless,  and  that 
even  an  undoubted  species  of  HeHx  (H.  obvoluta)  is  pro- 
vided with  similar  processes.  Bulimus  tridens,  quadri- 
dens,  and  other  allied  species  may  also  be  cited  in  iUus- 
tration  of  this  view,  although  they  do  not  occur  in  this 
country.  CochUcopa  tridens  forms  a  passage  from  C/oic- 
siiia  to  Achatina;  and  it  is  connected  with  C,  lubrica 
through  the  Achatina  dentiens  of  Bossmassler.  Leach 
proposed  the  genus  Azeca  for  C.  tridens,  and  the  genus 
Zua  for  C  lubrica;  but  these  generic  names  are  of 
recent  manufacture. 

The  tongue  or  lingual  plate  of  CochUcopa  resembles 
that  of  Bulimus ;  and  the  members  of  the  present  genus 
would  therefore  seem  to  be  also  herbivorous.  They  in- 
habit wet  and  shady  situations. 

The  British  species  of  this  genus  form  two  artificial 
sections,  which  I  propose  to  define,  as  in  other  genera, 
firom  characters  furnished  by  the  shell.  These  corre- 
spond with  the  genera  Azeca  and  2^a  of  Leach. 
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A.  Mouth  famished  with  teeth  and  folds :  fnUer  Up  mnnaos 
or  notched :  inner  Up  thickened. 

1.  CocHLicoFA  tei'dens*,  Pultency. 

Turbo  tndens,  Palt.  Gat  Don.  Sh.  p.  46^  pL  six.  £  12.     A/stea  Mdw. 
F.  &  H.  iv.  p.  128,  pi.  oxxT.  1 9. 

BoDT  greyish-slatecolonr  with  a  fiunt  tinge  of  yellow,  dosdly 
covered  with  small  black  specks,  which  impart  a  dnskj  or 
sooty  hue,  strongly  wrinkled :  nujnUU  rather  thick,  milk-i^iifte 
or  gre3rish :  tentacUs  somewhat  transparent;  np^  pair  toj 
slender,  with  bulbs  occupying  about  one-fifth ;  lower  pair 
rounded  at  their  extremities :  foot  long,  rounded  in  front  and 
slightly  projecting  beyond  the  mouth  of  the  shell ;  mdes  edged 
with  white,  and  minutely  speckled  with  milk-^diite ;  tail  ytaj 
pointed. 

Shell  subcylindrical  or  shaped  like  a  durysaUs^  nearly  trans- 
parent, yery  shining  and  of  almost  an  opaline  lustre,  h^t 
yellowish-brown  witii  a  tinge  of  red,  feundy  and  indistinctly 
wrinkled  in  the  line  of  growth  and  marked  with  extreme^ 
minute  spiral  lines,  which  are  only  perceptible  by  the  aid  of  a 
powerful  lens :  periphery  rounded  in  the  adult»  but  shazply 
and  strongly  keeled  in  young  specimens :  epidermis  yerj  thm : 
whorls  7,  rather  tumid,  the  last  and  preceding  whoil  being 
nearly  of  equal  breadth,  and  much  larger  in  proportion  than 
the  others,  which  form  a  blunt  cone :  «ptr«  produced,  rounded 
at  the  point :  suture  slight,  with  a  transversely  wrinkled  border: 
mouth  tiarrow,  angularly  curved  or  channeled  at  the  base  and 
subtruncate  in  the  young,  and  also  channeled  at  the  upper 
angle ;  it  is  still  ftiii;her  contracted  by  the  teeth  or  plate-like 
folds,  which  are  as  follows  : — one  principal  fold  on  tiie  pillar, 
which  is  twisted  round  the  inner  lip,its  crest  sometimes  notched, 
and  extends  like  a  screw  far  into  the  intmor,  and  there  is 
usually  also  a  second  small  tooth  or  denticle  dose  to  the  prin- 
cipal fold  and  nearer  the  outer  lip ;  a  strong  fold  winding 
round  the  pillar  lip,  the  end  of  whidi  appears  hke  a  ahaipand 
prominent  tooth;   and  a  sharp  tooth-like  tubercle  on  the 
middle  of  the  outer  Up  and  placed  on  the  inside  edge  of  this 
lip;  besides  this  last,  there  are  occasionally  two  small  and 
scarcely  perceptible  denticles  placed  below  it :  outer  2^  sinuous 
and  (as  well  as  the  inner  lip)  encircled  by  a  natrow  rib,  whidi 

*  HariDg  three  teeth. 
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IB  often  reddiBh-brown  or  flesh-ooloiir, — a  nearly  complete 
peristome  being  thus  formed,  the  interraption  being  caoBed  by 
the  narrow  chiomel  at  the  upper  angle  of  the  mouth.  L.  0*25. 
B.  01. 

Yar.  cryHaUmay  Dnpny.    Shell  greenish-whiter' and  trans- 
parent, like  g^lass. 

Habitat  :  Among  herbage  and  on  damp  moss  in  woods^ 
but  sparingly  distributedj  in  many  of  the  English  counties 
from  Northumberland  to  Devon.    I  am  not  aware  of  its 
haying  been  found  in  the  eastern  counties^  Wales^  or 
Ireland.    According  to  Dr.  Fleming  it  inhabits  Scotland, 
but  only  on  the  authority  of  Capt.  Laskey,  who  is  said 
to  have  found  it  in  Carline  Park  near  Leith.     The  variety 
is  from  Vif^fLej  CastlCj  Worcestershire  (Clark) ;  on 
MercwriaUs  perenms  near  Stansted,  Kent  (Smith) ;  Taw- 
stock  Woods,  near  Barnstaple;  and  Brockley  Combe, 
Somersetshire  (J.  6.  J.).     This  species  is  one  of  our 
upper  tertiary  fossils.    It  does  not  appear  to  have  an 
extensive  range  abroad — ^G^rmany  and  France  being  the 
only  countries  in  which  I  can  find  any  notice  of  its 
occurrence.    A  variety  of  it  (the  Azeca  Nouletiana  of 
Dupuy)  has  been  found  by  Boissy  in  the  Pyrenees;  and 
the  variety  crystaJUna  is  also  recorded  as  inhabiting  the 
South  of  France. 

Scarcely  anything  is  known  as  to  the  habits  of  this 
curious  snail.  It  appears  to  be  gregarious  and  to  love 
shade  and  moisture.  Mr.  Alder  justly  observes  that  it 
"  seems  to  form  a  link  between  BuUmus  and  ClauriUa, 
resembling  the  former  in  shape  and  general  appearance, 
but  approaching  more  nearly  to  the  latter  in  having  the 
margin  completely  surrounding  the  aperture,  and  also 
more  particularly  in  having  a  longitudinal  plate  on  the 
columella  considerably  within  the  aperture,  similar  in 
situation  and  making  a  slight  approach  in  form  to  the 
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claurium  of  the  genus  Clausilia,  though  attached  through 
its  whole  length  and  inflexible/' 

This  species  has  been  placed  by  difierent  writers  in  no 
less  than  eight  genera^  and  has  received  six  specific 
names.  On  the  Continent  it  is  more  generally  known  as 
Bulimus  MenkeanuSy  in  consequence  of  there  being  an- 
other jB.  tridens ;  but  if  the  present  species  is  not  to  be 
placed  in  that  genus,  there  can  be  no  objection  to  retain 
the  original  name  given  to  it  by  Dr.  Pulteney. 


B.  Mouth  destitute  of  teeth  or  folds:  outer  hp  entire: 

inner  Up  thin. 

2.  C.  lu'beica*,  Miiller. 

HeHx  lubnea,  MulL  Venn.  Hist  pt  ii.  p.  lOi.    Zua  hMea^  F.  ft  H.  n. 
p.  125,  pL  cxxv.  f.  8,  and  (anixnal)  pL  G.  G.  G.  f.  5. 

Body  broad  and  rounded  in  front,  gradually  nanowing  and 
very  pointed  behind,  black  or  dark  greyish-slatecQlour  abore, 
of  a  paler  grey  on  the  sides  and  underneath,  slightly  tuberdfid: 
mantle  greyish-brown,  closely  speckled  with  nulk-white :  foi- 
tacles  broad  at  their  base  and  slightly  transparent ;  upper  pair 
slender,  finely  and  distinctly  granidated,  with  very  globalar 
bulbs ;  lower  pair  of  the  same  length  as  these  bulbs  and  ratiier 
thick :  foot  somewhat  angular  in  front,  not  extending  beyond 
the  neck ;  sides  very  delicately  edged  with  a  dusky  line  and  di- 
stinctly speckled  with  milk-white ;  tail  pointed  and  rather  fiat 

Shell  subcylindrical,  with  an  approach  to  a  turreted  shape 
in  consequence  of  the  base  being  wider  than  the  top,  neailj 
transparent,  very  shining  and  lustrous,  hght  yellowiah-browii, 
quite  smooth  and  polished  to  the  naked  eye,  but  under  a  lens 
marked  with  slight  and  curved  transverse  strise,  especially  near 
the  suture,  and  imder  a  microscope  very  closely  and  fiuntlj 
striate  in  a  spiral  direction :  periphery  rounded  in  the  adalt, 
very  slightly  angular  in  young  specimens :  ^piderims  exceed- 
ingly thin:  whorls  5  or  5^,  tumid,  gradually  increasiDg  in 
size,  the  last  occupying  about, one-half  of  the  shell:  tpin 
produced,  but  rounded  at  the  point :  mxturt  moderately  deep, 

•  Slippery. 
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wiHi  a  transTersely  wrinkled  border :  numth  placed  obliquely, 
proportionally  much  larger  than  in  the  other  species :  outer  lip 
very  thick  and  strengthened  by  a  broad  inside  rib,  which  is 
nsDally  reddish-brown  or  flesh-oolonr:  ptUar-Kp  apparently 
famished  with  a  blunt  tooth  which  forms  the  notch :  inner  lip 
consisting  of  a  slight  deposit  of  shelly  matter,  which  is  spread 
on  the  pillar.    L.  0-25.    B.  0085. 

Yar.  1.  hyalina.    Shell  greenish-white. 

Var.  2.  hibricoidesy  l^iir.    Shell  smaller  and  more  slender. 

Yar.  3.  viridtda.     Shell  shaped  like  the  last  yaiietyy  but 
g:reenish-white. 

Yar.  4.  futea.    Shell  smaller  and  thinner,  reddish-brown. 

Yar.  5.  awUa.    Shell  mudi  smaller  and  oval :  spire  shorter. 

Habitaj  :  Woods^  hedges^  fields^  gardens^  and  every- 
where in  the  country,  under  stones  and  logs  of  wood 
(especially  when  sunk  deep  in  the  ground  or  decayed), 
as  well  as  among  moss  and  dead  leaves,  and  at  the 
roots  of.  grass  in  meadows  (firequently  after  being  irri- 
gated), from  Unst  to  Guernsey.  Yar.  1.  Tawstock,  near 
Barnstaple  (J.  O.  J.).  Var.  2.  Bath  (Clark) ;  Church 
Stretton,  Salop;  Clifton-Hampden,  near  Oxford ;  Raw*- 
leigh,  near  Barnstaple ;  Minlough  Castle,  Co.  Gkdway ; 
Dunboy,  Co.  Cork  (J.  G.  J.).  Var.  8.  Dunboy  (J.  G.  J.). 
*  This  and  the  last  variety  appear  to  be  the  variety  fi  of 
NUsson.  It  has  much  the  aspect  of  a  distinct  species,  if 
placed  by  the  side  of  the  typical  form;  but  they  are  con- 
nected by  intermediate  gradations.  Yar.  4.  Guernsey 
(Lukis).  Yar.  5.  Cardiff  (J.  G.  J.).  This  species  is  very 
common  in  our  upper  tertiary  deposits.  It  has  almost  a 
world-wide  range  (or  is  what  has  been  erroneously  termed 
''cosmopolitan''),  being  found  in  Eamtschatka  and  on 
the  steppes  of  Siberia,  in  the  South  of  Italy,  Algeria, 
Madeira  and  the  Azores,  North  America,  Cashmere  and 
Thibet,  and  probably  in  every  other  part  of  Europe,  Asia, 
Africa,  and  America. 
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This  18  a  hardy  but  duggisli  and  impassive  little  mol- 
lusk^  and  fives  on  the  highest  mountains  as  well  as  in 
the  lowest  plains.  These  habits  and  the  capability  of 
enduring  different  conditions  of  cUmate  and  temperature 
may  account  for  the  great  extent  of  time  and  space 
which  it  has  enjoyed  as  a  species.  It  is  also  in  acnne 
degree  amphibious.  In  consequence  of  GeoflBroy  having 
stated  that  it  was  killed  by  being  put  in  water^  and  that 
by  this  means  the  animal  could  be  removed  fix>m  the 
shelly  Miiller  tried  some  experiments^  which  convinoed 
him  that  the  French  naturalist  was  more  imaginative 
than  accurate.  One  of  these  snails^  which  Miiller  had 
forced  to  withdraw  into  its  shell,  was  plunged  into  a  cold 
bath,  and  it  immediately  thrust  out  its  body ;  but,  per- 
haps catching  sight  of  the  philosophical  experimentalist, 
and  apparently  as  if  resigned  to  its  &te,  it  staid  three 
hours  in  the  water,  when  it  crawled  out  and  (seeminf^y 
pleased  at  reaching  dry.  land)  put  out  its  horns  and 
walked  off.  However,  although  they  do  not  mind  an 
occasional  soaking,  they  are  often  washed  down  by  heavy 
floods  of  rain  or  the  overflow  of  rivers,  and  thdr  shdls 
occur  in  great  nximbers  in  alluvial  deposits.  This  cir- 
cumstance will  perhaps  explain  how  certain  kinds  of 
land-shells  so  frequently  occur  in  fluviatile,  estuarine, 
or  even  lacustrine  strata.  Young  shells  of  C.  hbriet 
are  oval  or  almost  globular,  and  have  a  slight  umbilical 
perforation.  Full-grown  specimens  vary  considerably  in 
size  and  the  length  of  the  spire.  The  epiphragm  is  very 
thin,  glistening  and  iridescent.  That  made  in  summer 
has  a  small  respiratory  hole.  In  France  this  shell  bears 
the  appropriate  name  of  "  la  brillante.'' 

This  species  differs  firom  C  tridens  in  being  toxreted, 
instead  of  spindle-shaped,  in  the  whorls  being  more  con- 
vex and  the  suture  consequently  deeper,  but  espedally 
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in  the  mouth  beiiig  much  larger  and  never  furnished  with 
teeth  or  folds. 

It  seems  not  to  have  escaped  the  keen  notice  of  Lister. 
Whether  Linn^  was  also  acquainted  with  the  present 
species  is  another  question.  Some  writers  consider  it  to 
be  the  HeUx  9ubcyUndr%ca  of  his '  Sy stoma  Naturae  \*  but 
that  shell  is  described  as  inhabiting  fiiesh  water  and 
having  the  inside  lip  or  margin  6£  the  aperture  reflected^ 
neither  ci  which  characters  is  applicable  to  C.  hJnica. 
It  is,  however,  the  Turbo  glaber  of  Da  Costa. 

Genus  XI.  ACHA'TINA*,  Lamarck, 
PI.  Vn.  f.  18, 19,  20,  2L 

Body  long  and  slender,  always  containable  within  the  shell : 
teniades  4 ;  upper  pair  having  small  btdbi ;  lower  pair  exceed- 
ingly short:  foot  narrow. 

Shsll  long  and  cylindrical,  thin,  glossy  and  smooth :  whorls 
rapidly  increasing  in  size :  spire  long :  mouth  oval  or  oblong, 
without  teeth  or  folds,  but  notched  and  nearly  tnmcate  at  the 
base :  outer  Up  thin  and  plain :  wnbiUeus  wanting. 

L.  Pfeiffer  described,  fourteen  years  ago,  no  less  than 
157  species  of  Achatina;  and  in  these  days  of  species- 
making  and  foreign  enterprise,  we  may  &irly  assume 
that  this  number  has  since  been  considerably  increased. 
In  our  own  country  we  have  only  a  solitary  representa- 
tive of  this  numerous  genus,  and  that  scarcely  exceeding 
in  length  one-sixth  of  an  inch.  Bisso  constituted  out 
of  this  minute  species  a  new  genus,  which  he  named 
Acicula,  Beck  proposed  another  genus  {GBcilioides)  for 
its  reception;  and  Bouii^uignat  has,  in  his  ^  Am&iit& 
Malaoologiques,'  given  another  generic  name  {GeciHa- 
nella),  as  well  as  divided  our  species  into  several.  One 
of  these  species  he  has  called  "Anglica"  and  distin- 
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guished  the  French  shell  firom  it  under  the  name  of 
lAesvilki.  Whatever  difference  of  opinion  may,  however, 
exist  as  to  the  scientific  value  of  the  species  whiii  this 
last-named  author  has  so  prodigally  described,  his  biblio- 
graphical learning  and  laborious  research  cannot  fiul  to 
command  our  admiration.  The  two  generic  names  of 
CadUmdes  and  CaciBaneUa  are  founded  on  apeculiaiity 
which  does  not  appear  to  be  shared  by  any  other  British 
land  or  freshwater  snail ;  although  in  the  fiunous  caves 
of  Adelsberg  many  of  such  instances  occur.  It  is.  Hat 
this  snail  is  eyeless.  This  remarkable  fact,  with  reqpect 
to  the  Achatina  acicula  (which  will  be  presently  de- 
scribed), was  first  noticed  by  Nilsson,  and  it  has  been 
fully  confirmed  by  subsequent  observation.  The  A.  a€u 
aula  always  Uvea  undergroimd ;  and  the  conditions  of  its 
habitat  are  therefore  similar  to  those  of  the  several  spe- 
cies of  Zo9peum^  Uving  in  the  inmost  recesses  of  the 
lUyrian  caverns,  into  which  the  light  of  day  never  pene- 
trates. It  is  true  that  Testacella,  which  is  also  a  sub- 
terranean moUusk,  is  not  deficient  in  those  organs  which 
are  called  eyes ;  but  this  animal  passes  some  of  its 
time  (especially  in  the  pairing-season)  above  groand, 
while  our  little  Achatina  has  never  been  observed  on 
the  surface  in  a  living  state.  Similar  exceptions  of  eye- 
less species,  belonging  to  genera  the  animals  of  whidi 
are  usually  ocellated,  occur  (although  very  rarely)  am<Hig 
our  marine  Cephalic  Mollnsca — as,  for  instance,  EMma 
.^:^^ff^2^enostoma  and  ^angeli^nivaUs ;  but  these  are  deq»- 
water  species,  and  very  little  is  known  as  to  the  extent 
to  which  light  penetrates  into  the  abysses  of  the  ocean, 
or  as  to  its  action  on  the  sensorial  organs  of  inverte- 
brate animals.  In  all  probability  the  A.  acicula  lives 
upon  animal  matter;  for,  in  the  spots  where  it  has  been 
found  living,  no  undeiground  fungus  or  other  regeta&m 
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i^pears  to  exists  and  the  form  of  the  shell  would  induce 
a  belief  that  this  snail  is  not  only  zoophagous  but  pre- 
daceous.  The  shells  of  all  the  true  species  of  Glandina, 
which  are  carnivorous,  have  the  same  kind  of  notch  or 
truncature  at  the  base  as  the  present  species  of  Acha- 
Una.  The  structure  of  the  lingual  plate  or  tongue  of 
Glandina  is  similar  to  that  of  Buccinum  and  other  ma- 
rine Proboscidiferous  Mollusca,  which  also  have  a  notch 
or  canal  in  the  mouth  of  their  shells  and  are  exdusiTely 
predaceous.  The  present  genus  is  closely  allied  to  Co- 
cUicopa  through  C.  lubrica^  the  habits  of  which  are  partly 
subterranean  j  but  the  notch  in  that  shell  is  not  so 
strong  or  well  marked  as  in  this. 

AcHATiNA  ACi'cuLA  *,  Miiller. 

Bmecmuim  aeieula,  MiilL  Verm.  Hirt.  pt  ii  p.  160.    A.  aeietda,  F.  &  H. 
IT.  p.  13<^  pL  cxxriiL  f.  4. 

Body  quite  white  and  nearly  transparent,  tuberded  or  gra- 
nulated in  lines :  mantle  rather  thi^L,  marked  with  a  raised 
longitudinal  line  in  the  middle:  tentacles  cylindrical;  upper 
pair  destitute  of  eyes  or  black  specks;  lower  pair  forming 
almost  imperceptible  btdbs :  foot  compressed,  pointed  behind, 
and  ending  at  the  penultimate  whorl  of  the  shell  when  the 
animal  is  crawling. 

Shell  turreted  and  slender,  transparent,  very  thin,  highly 
polished  and  iridesoent,  iyory-white,  with  a  yellowish  tinge  on 
the  upper  part  in  fresh  specimens  (owing  to  the  colour  of  the 
liver),  perfectiy  smooth  and  polished  when  examined  with  a 
lens  of  ordinary  power,  except  a  few  faint  and  irregular  wrin- 
kles in  the  line  of  growth,  but  under  a  microscope  exhibiting 
delicate  and  dose-set  spiral  strisB :  periphery  rounded :  tpi- 
dermis  exceedingly  thin  and  forming  a  mere  film :  whorls  5^, 
not  convex^  but  compressed  and  drawn  out,  rapidly  increasing 
in  size ;  the  last  occupying  about  one-half  of  the  shell :  spire 
very  obtuse  and  rounded  at  the  point :  stUure  moderately  deep 
and  oblique,  apparently  margined  on  the  under  side  by  reason 
of  the  upper  part  of  the  succeeding  whorl  being  seen  through 

*  A  hair-pin,  lued  by  Roman  women. 

o5 
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the  pellucid,  shell :  mouth  ohlong,  oontracted  by  the  pennltiinate 
whorly  narro-wing  above  into  an  acute  angle,  sli^tlj  widened 
and  rounded  bdow,  but  interrupted  by  a  deep  notch  at  the 
base  of  the  pillar  lip :  outer  lip  thin  and  flexuous :  ptUto'  l^ 
thick  and  curved :  inner  lip  conmating  of  a  sli^t  deposit  oi 
shelly  matter,  which  is  spread  on  the  pillar.  L.  0-175. 
B.  004. 

Habitat  :  Under  stones  and  at  the  roots  of  bushes 
and  grass^  but  usually  some  inches  beneath  the  sui&oe, 
in  variouB  parts  of  the  country  firom  Yorkshire  to  Ouem- 
sey,  as  well  as  in  Wales  and  Ireland.  It  occurs  in  oar 
upper  tertiary  strata.  On  the  Continent  it  ranges  from 
Sweden  to  tiie  South  of  Italy;  and  it  has  been  also 
noticed  in  Greece^  Algeria^  and  Madeira.  It  is  widdy 
difPiised^  but  rather  locals  and  difficult  to  find  in  a  living 
state. 

Nilsson  has  given  a  good  description  of  this  curious 
little  moUusk,  and  has  noticed  thatj  in  consequence  of 
the  transparency  of  the  shell,  the  irregular  motion  of  its 
breathing  could  be  easily  observed  under  a  midoocope, 
and  that,  when  the  respiratory  cavity  was  shut,  the 
motion  ceased,  but  was  resumed  on  the  chamber  being 
again  opened ;  and  he  likened  this  alternate  ezpansicm 
and  contraction  of  the  breathing-organ  in  this  snail  to  the 
pulmonary  action  of  vertebrate  animals.  He  supposed 
that  the  A.  acicula  fed  on  the  tender  and  juicy  fibrils  of 
the  roots  of  grass.  Mr.  Pickering  informed  me  that  a 
considerable  number  of  live  specimens  were  once  pro- 
cured by  a  gentleman  in  Hertfordshire,  while  digging  up 
potatoes.  His  Mend,  not  being  a  conchologist,  thought 
at  first  that  they  were  little  white  maggots.  It  has  been 
/  stated  that  this  species  is  only  found  in  calcareous  soils ; 
-X '  /  but,  besides  the  last  instance,  its  occurrence  has  been 
<^  noticed  by  Mr.  Bridgman  at  Norwich,  "  on  a  sunny 
bank  near  the  Thorpe  toll-bar,  adhering  to  the  roots  of 
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grass,  in  the  loose  earth  between  the  stones/'  The  epi- 
phragm  is  very  thin  and  glistening.  The  ^gs  are  said 
to  be  large  in  comparison  with  the  size  of  the  shell. 

This  is  the  Buccmum  ierrestre  of  Montagu;  but  it 
can  scarcely  be  the  Helix  octona  of  Linn£  (as  some  au- 
thors have  supposed),  because  that  shell  is  described  as 
baring  eight  whorls  and  a  roundish  mouth.  The  last 
species  is  common  in  the  West  Indies,  but  in  former 
times  found  its  way  into  collections  of  British  shells, 
owing  to  Dr.  Pulteney  baring  mistaken  it  for  the  lAmntBa 
glabra,  ot  HeUx  octona  of  Pennant. 

FanulylV.  CARYCHIID^. 

Body  long  and  spirally  coiled :  mantle  covering  the  front  or 
anterior  part :  mout  prominent :  tentacles  2  (besides  radlments 
of  a  second  or  lower  pair),  contractile :  eyes  at  the  base  of  the 
developed  tentacles  and  somewhat  in  their  rear :  foot  oblong, 
distinct  from  the  rest  of  the  body. 

Shxll  spiral,  oval-oblong,  enveloping  the  whole  body: 
ftMuth  somewhat  ear-shaped,  frimished  with  columellar  folds 
and  a  tooth-like  tubercle  on  the  outer  lip :  umhilicus  narrow 
and  indistinct. 

This  &mily  forms  part  of  an  incongruous  assemblage 
of  Mollusca,  which  Lamarck  called  Auricula  or  AuricU" 
lacea,  the  type  of  which  is  the  Btdimus  fibratus  or  Awris- 
Mida.  As,  however,  Miiller  had  long  preriously  indi- 
cated the  characters  of  the  present  family  by  his  de- 
scription of  the  genus  Carychium,  it  would  seem  to  be 
an  act  of  common  justice  to  the  memory  of  that  great 
naturalist  that  the  patronymic  or  family  name  should 
be  taken  from  that  of  his  original  genus,  and  not  from 
Auricula,  which  was  subsequently  founded.  A  few  am- 
phibious Mollusca  which  belong  to  this  family,  and  to 
the  genera  Melampus  (or  Conovulus)  and  Oiina,  being 
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exduded  firom  the  category  of  land-sheUs  and  placed 
with  those  having  a  marine  habitat '^^  there  only  remains 
a  single  genus^  containing  a  solitary  species^  for  present 
consideration.  This  is  one  of  onr  smallest  terrestrial 
MoUusca. 

There  are  several  points  of  resemblance  between  this 
family  and  the  Limfkeida.  The  contractility  of  their 
tentacles  and  the  position  of  the  eyes  and  reprodnctive 
organs  are  nearly  the  same  in  each  of  these  families; 
and  the  only  British  member  of  the  Carychiidse  is  semi- 
aqnatic  in  its  habits  and  can  live  a  long  time  under 
water.  Every  individual  of  both  families  is  male  as  wdl 
as  female. 


Genus  CARY'CHIUM  t,  MiiUer.    PI.  Vm.  f.  1, 2, 3, 4. 

The  characters  of  the  body  and  shell  are  given  in  the 
above  definition  of  the  £Eunily. 

CAaYCHIUM  Mi'NIMtJM  %»  MuUeT. 

C.mt»tmtMi,MQlLVerin.Hi0t.pt.iip.l25;  F.&H.iY.p.l98,pLcxxr.f.6. 

Body  bilobad  in  front  and  romided  behind,  transparent, 
yellowish-white :  snout  as  long  as  the  tentacles  and  triangular : 
tenicieUs  very  close  together,  ^ck  and  conical,  with  somewhat 
rounded  extremities :  eyes  rather  prominent,  exceedingly  blade 
and  distinct :  foot  rounded  in  front,  very  finely  speckled  with 
black  and  milk-white,  terminating  in  a  blunt  and  thick  tail 

Shbll  subfiisiform,  transparent,  but  not  very  thin,  glossy, 
whitiah,.  finely  and  closely  striate  in  the  line  of  growth,  wiUi 
a  few  obsolete  or  indistinct  spiral  lines ;  the  transverse  stris 
are  flexuous  and  stronger  towards  the  suture,  and  they  are 
sometimes  partly  decussated  by  the  spiral  lines  in  vath  a 

*  I  accidentally  omitted  to  notice,  in  my  acooont  of  the  Slngi^  tfaal  oim 
of  them  ako  (  Onc^ieUum  Celticum)  iB  marine, 
t  From  its  resemblance  to  a  Murex  or  kind  of  whelk.         *  HmmSUa^ 


^[Sfc'^t.^^^V^-tt*/     /'<^^^Cm^^' 
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maimer  as  to  give  the  Biii£aoe  an  appearance  similar  to  that 
which  is  obeerrable  on  the  shells  of  several  species  of  LimncBa 
(showing  the  oonchological  relation  between  that  and  the 
present  genus) :  periphery  rounded:  epidermis  not  very  thin : 
whorU  6^,  convex ;  die  last  occupying  nearly  one-half  of  the 
shell,  and  the  penultimate  whorl  fully  equaJling  (if  not  ex- 
ceeding) it  in  breadth :  epire  moderately  pointed :  Muture  deep : 
mouih  obliquely  oval,  contracted  below  into  a  narrow  channel, 
ftiznished  with  a  strong  spiral  fold  or  plait  on  the  middle  of 
the  pillar,  and  with  anotiier  on  the  pillar  lip :  wUer  lip  ex- 
oeeduig^y  thick  and  reflected,  having  on  the  middle  of  its 
inside  edge  a  strong  tooth  or  tubercle  which  projects  into  the 
mouth;  upper  edge  considerably  inflected :  inner  2tp  thickened 
in  adult  specimens  and  forming  with  the  outer  lip  a  complete 
peristome :  umbilicus  consisting  of  an  oblique  slit  L.  0*07. 
B.  0035. 

Habitat  :  Under  stones  and  logs  of  wood,  at  the  roots 
of  grass^  and  among  moss  and  dead  leaves^  in  woods 
and  damp  places^  everywhere  fit)m  the  Moray  Firth 
district  to  the  Channel  Isles^  as  well  as  throughout 
Wales  and  Ireland.  It  is  a  member  of  our  upper  ter- 
tiaries.  Gerstfeldt  has  recorded  it  as  a  Siberian  species^ 
Philippi  as  Sicilian^  Morelet  as  inhabiting  Algeria;  and 
it  seems  to  be  universally  distributed  over  every  part  of 
the  Continent. 

This  is  an  exquisitely  beautiful  creature^  both  alive 
and  dead ;  and  M iiller  did  scant  justice  to  if  in  calling 
it  a  "  bestiola'*  when  he  was  apparently  provoked  by  its 
shyness.  Its  eyes  are  so  exceedingly  black  and  piercing 
that  they  are  visible  through  the  sheU^  when  the  animal 
is  not  disposed  to  venture  out  of  doors.  It  inhabits 
mountainous  tracts  as  well  as  plains,  but  seems  to  prefer 
the  vicinity  of  water.  Dr.  Lukis  informs  me  that  it 
makes  its  winter  domicile  in  the  hollow  stems  of  the 
larger  marsh  umbelliferous  plants.  The  plaits  or  folds 
are  in  course  of  formation  at  a  very  early  period  of 
growth ;  and  young  shells  have  the  columella  notched 
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at  the  base,  as  in  CochUcqpa  and  Achatina.  The  ep- 
phragm  is  extremelj  thin  and  glistening.  The  spiie  » 
complete^  and  in  this  respect  it  differs  fix>ni  that  of  the 
shells  belonging  to  species  which  British  oonchologists 
place  in  the  genus  Conovulug.  The  Ber.  M./7.  Berkdey  ^ 
supposed  that  C.  minifttum  might  have  the  sexes  distinct ;  ^ 
but  the  anatomical  details  of  its  structure  given  by  Mo- 
quin-Taudon  prove  that  such  is  not  the  case^  and  that  tiiis 
animal  agrees  in  its  mode  of  reproduction  with  all  the 
other  members  of  the  inoperculated  Pulmonobranchs. 

The  second  section  of  the  British  Pulmonobrandi 
Mollusca  comprises  only  the  following — 

Family  V.  CYCLOSTOMATID^. 

Body  long  and  spirally  coiled :  mantle  covering  the  finmt  or 
anterior  part,  and  encircling  the  neck  with  an  extremely  thin 
fold :  snout  strong  and  elongated :  tentacles  2  only,  oontraetile : 
eyes  at  the  external  base  of  the  tentacles :  foot  long,  distiiict 
from  the  rest  of  the  body. 

Shell  spiral,  oval  or  cylindrical,  and  enveloping  the  whde 
body :  mouth  round  or  oval :  umbUieus  small  and  narrow : 
operculum  paudspiral,  testaceous  or  homy. 

This  extremely  numerous  fionily  has  its  home  in  the 
tropics.  Only  two  members  of  it  inhabit  this  country ; 
and  each  of  these  is  included  in  a  separate  genus.  As  I 
have  before  observed^  many  characters  of  organization 
are  common  to  the  present  family  and  the  Pectinibranch 
MoUusca.  They  are  dioecious :  their  tentacles  are  two 
in  number  and  contractile :  their  eyes  are  placed  at  the 
base  of  these  tentacles  :  and  their  shells  are  furnished 
with  opercula.  But  their  respiratory  system  is  veiy 
different^  and  corresponds  with  that  of  other  £amilies  of 
Pulmonobranch  MoUusca. 
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Our  Continental  neighbours  are  richer  than  ourselyes 
in  genera  as  well  as  species  belonging  to  this  family. 
Of  the  typical  genus,  Cyclostoma,  two  well-marked  spe- 
cies are  common  in  France,  although  one  of  them  (C 
sulcatum)  is  confined  to  the  South.  As  to  Acme  they 
boast  of  havingfour  species  to  our  one;  but  none  of  the 
three  which  we  want  are  found  in  the  North  of  France. 
Of  a  third  genus,  Pomatia»,  no  less  than  six  species  are 
French,  while  we  have  no  representative  of  the  genus. 
Two  of  these  last  species  (viz.  P.  septemspfralis  or  macu- 
latu9  and  P.  obscurus)  have  been  lately  detected  in  the 
extreme  North  of  France ;  and  it  is  therefore  not  impos- 
sible that  they  may  be  also  met  with  in  the  South  of 
England.  Their  operculum  is  homy,  instead  of  shelly  as 
in  Cyclostoma;  and  the  genus  to  which  they  belong 
appears  to  bear  nearly  the  same  analogy  to  Cyclostoma 
as  Hydrobicc  does  to  Bythinia  among  the  Pectinibranch 
Mollusca. 

The  British  genera  comprised  in  this  &mily  may  be 
thus  divided. 

*  Shell  oval :  cperculum  testaceous.    Ctclostoica. 
**  Shell  cylindrical :  operculum  homy.     Acmb. 

The  position  of  the  male  organ  of  reproduction  is  also 
different  in  these  genera. 

Genus  I.  CYCLO'STOM A  *,  Drapamaud. 
PI.  Vni.  £  5,  6,  7,  8. 

BoDT  oblong,  always  containable  within  the  shell :  tentacles 
cylindrical^  wilh  slightly  swollen  tips :  foot  small  and  broadish. 

Shell  oval,  rather  solid :  whorU  rapidly  increasing  in  size : 
spire  short:  mouth  round:  umhUicus  oblique:  cperculum 
roundish,  testaceous  and  solid,  with  a  nearly  central  spire. 

*  Bound-xnoath. 
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More  tlian  a  oentuiy  ago^  Guettard  made  known, 
through  the  Academy  of  Sciences  at  Paris^  Uie  appa- 
rently anomalous  fact  that  a  land-snail  was  furnished 
with  an  operculum.  The  genus  Cyclostome  was  founded 
by  Lamarck  in  1789  and  reproduced  in  1801^  for  the 
reception  of  certain  marine  Gasteropoda  whidi  are  now 
referred  to  the  genera  Scalaria  and  Delphmula.  But  it 
is  to  Drapamaud  that  science  is  indebted  for  Ae  esta- 
blishment of  the  genus  Cyclostoma  on  a  more  correct 
basis^  although  he  comprised  in  it^  besides  the  true 
members  of  this  genus,  xnany  freshwater  species  belong- 
ing to  the  genera  Pahuii$ia,  Bythinia,  and  Hydrobia,  and 
even  a  species  of  TVuncateUa  which  is  exclusively  marine. 
The  present  genus  is  restricted  to  those  land-sheQs  which 
have  a  round  mouth  and  a  solid  operculum ;  and  the 
structure  of  the  animal  is  in  strict  accordance  wiUi  diat 
of  the  shell. 

Cyclostoma  s'leoans*,  Miiller. 

Nertta  elegant  MnlL  Yemi.  Hist  pt  iL  p.  177.    C  degasu,  F.  k  H.  It. 
p.  201,  pL  czxii  f.  3. 

Body  very  thick,  blunt  and  strongly  bilobed  in  front,  roondad 
behind,  dusky  greyish-brown  or  almost  black  above,  c^  a  pala 
hue  underneath,  coarsely  wrinkled  in  front  and  finely  tubc^tled 
behind:  mantle  semiamiular, rather  tumid  and  smooth,specklad 
with  milk-white  except  at  the  sides :  snout  projecting  beyond 
the  rest  of  the  body,  strongly  bilobed  in  front,  divided  trans- 
versely by  distinct  wrinkles,  which  are  finely  streaked  widi 
grey :  terUacUs  dark-coloured,  strongly  wrinkled  across,  with 
nearly  hemispherical  bulbs,  which  are  more  transparent  and 
dear  than  the  tentacles:  eyes  placed  on  reddish  or  whitiflh 
tubercles,  a  little  behind  the  tentacles :  foot  rounded  in  front 
and  divided  into  two  equal  parts  by  a  longitudinal  groore, 
very  dusky,  especially  on  the  sides ;  tail  rounded,  and  to  • 
great  extent  covered  by  the  operculum. 
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Shxll  globoee-oval,  rather  solid  and  opaque,  scarcely  gloesj 
(owing  to  the  strong  sculpture),  yellowish-brown  with  more  or 
less  of  a  reddish  tinge  and  often  marked  with  irregular  streaks 
or  spots  of  reddish-brown  or  purple,  sometimes  plain  yellow  or 
fawn-colonr;  the  spots  sometames  form  three  or  more  in- 
distinct and  inteiTupted  rows  on  the  body  whorl ;  sculpture 
oonsisting  of  strong  spiral  ribs,  of  which  there  are  about  forty 
on  the  last  whorl,  and  of  much  finer  but  more  numerous  trans- 
verse ribs,  which  do  not  cross  the  main  ribs  but  intersect  the 
interstices,  giving  that  part  of  the  surface  a  somewhat  reti- 
culated appearance :  periphery  rounded:  epidermis  thin:  whorU 
4^,  exceedingly  tumid,  the  last  occupying  considerably  more 
than  two-thirds  of  the  shell ;  upper  whorls  purple  or  yellow- 
iflh-brown  and  quite  smooth :  spire  bluntly  pointed :  swturs 
rery  deep :  mouth  circular,  with  the  exception  of  a  slight  angle 
at  the  upper  part :  outer  lip  and  inner  lip  rather  thick,  very 
slightly  reflected,  and  fonning  a  complete  peristome :  umbili- 
cus twisted,  but  rather  deep :  operculum  flat,  composed  of  about 
five  whorls,  strongly  and  closely  marked  with  oblique  and  fiex- 
uous  striae ;  nucleus  depressed,  smooth,  and  of  a  darker  colour, 
like  the  nucleus  or  apex  of  the  shell.    L.  0*6.  B.  0*4. 

Habitat  :  Under  stones  and  at  the  roots  of  fern  and 
fhne  in  many  parts  of  England^  Wales^  and  Ireland^ 
from  Yorkshire  to  Aldemey.  It  appears  to  freqnent 
chiefly  the  sea-ooast  and  calcareous  soils ;  but  it  occurs 
in  Northamptonshire  and  Oxfordshire  (inland  counties)^ 
as  well  as  in  parts  of  Norfolk  where  there  is  no  chalk. 
It  has  not  been  recognized  with  any  degree  of  certainty 
as  a  fossil  of  our  upper  tertiaries.  Its  foreign  range  is 
southern,  and  includes  Central  Germany,  France,  Italy, 
and  Portugal ;  and  it  extends  to  the  Canaries.  Donegal 
Bay  appears  to  be  its  most  northern  limit. 

Lister  gave,  nearly  two  centuries  ago,  some  excellent 
details  of  the  physiology  of  this  moUusk;  and  in  1828 
another  of  our  countrymen  (the  Rev.  M.  ^.  Berkeley)  *^ 
puUished,in  the  'ZoologicalJoumal'  (vol.  iv.p.  278-284), 
further  particulars  of  its  anatomy.  According  to  Moquin- 
Tandon  it  is  a  vegetable  feeder;  and  the  structure  of  its 
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tongae  is  the  same  as  that  of  oAer  pbytophagoua  Mol- 
luflca.  The  bulbs  or  points  of  the  tentadea  are  sup- 
posed to  be  olfactory  oi^ans.  This  species  does  not 
make  its  appearance  until  the  first  warm  days  of  spring; 
and  in  dry  weather  it  buries  itself  in  the  earth.  It  is  an 
exceedingly  timid  animal.  Montagu  says  that  its  strong 
and  muscular  proboscis  is  of  considerable  service  in 
removing  obstacles^  and  especially  the  earth  when  the 
animal  retires  to  its  hibemacubim ;  and  he  adds  that  it 
is  also  used  in  crawling^  to  hold  by^  in  order  to  bring 
forward  the  body.  Dr.  Gray  has  described  a  remarkaUe 
peculiarity  in  its  mode  of  walkings  as  follows : — "  He 
foot  is  formed  of  two  longitudinal  portions :  as  the 
animal  walks,  the  portion  on  one  side  is  first  advanced, 
while  the  animal  holds  on  by  the  other;  and  then  holds 
on  with  the  advanced  portion  as  the  other  side  is  gradu- 
ally advanced  before  it.''  This  alternate  action  of  the 
two  sides  of  the  foot  is  nearly  similar  to  that  whidi 
was  observed  by  Adanson  as  to  his  genus  Pedipes,  of 
which  we  have  a  representative  in  Metangms;  but  in 
that  case  the  foot  is  divided  into  two  transverse  instead 
of  longitudinal  sections,  and  the  action  is  more  like  that 
of  a  caterpillar,  or  what  is  called  ''  looping.''  Villa  has 
noticed  that  great  numbers  of  C.  elegant  are  devoured 
by  predaceous  beetles,  especially  by  those  belonging  to 
species  of  Cychrus,  which  contrive  to  get  into  the  shell 
in  spite  of  the  solid  and  close-fitting  operculum.  Thb 
curious  lid  or  mouth-piece  is  as  hard  as  a  stone,  and 
covered  on  both  sides  with  a  thick  and  tenacious  epi- 
dermis, a  double  firinge  of  which  completely  endrdei  it 
and  causes  the  operculum  to  appear  laminated.  Tbis  is 
one  of  our  handsomest  land-shells,  and,  if  it  were  rare, 
would  be  highly  prized — ^like  many  other  too  fiunOiar 
objects  of  equal  beauty. 
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The ''  Cyclostama  marmorea  "  of  Capt.  Brown  appears^ 
from  the  description  and  figure  in  the  'Edinbui^h  Jonmal 
of  Natural  and  Geographical  Science'  for  October  1829j 
to  be  a  specimen  of  C  elegans  which  had  been  worn 
smooth  by  attrition. 

The  C.  ferruffineum  of  Lamarck  was  erroneously  in- 
troduced by  Dr.  Turton  into  the  British  fetuna.  It  is  a 
native  of  the  extreme  South  of  Europe,  and  has  not  even 
been  foimd  in  France. 

G^nus  II.  ACME  *,  Hartmann. 
PL  VIIL  f.  9, 10, 11, 12, 13. 

BoDT  elongated,  always  containable  within  the  shell :  ten- 
tades  awl-shaped,  without  bulbs  or  swollen  extremities :  foot 
narrow. 

8hs£L  cylindrical,  rather  thin :  whorU  gradually  increasiiig 
in  size :  -tpire  long,  but  ending  in  a  blunt  point :  fruyuih  oval : 
umbtficus  straight :  operculum  oblong,  homy  and  thin,  with 
an  exeentric  spire. 

This  singular  genus  of  minute  operculated  land-shells 
was  first  distinguished  by  Hartmann,  and  described  by 
him  in  the '  Neue  Alpina'  of  Steinmiiller  for  1821  under 
the  name  of  Acicula.  However,  for  some  reason  or  other 
which  does  not  appear,  Hartmann  changed  this  name 
for  Acme,  and  redescribed  the  genus  at  considerable 
length  in  the  sixth  volume  of  Sturm's  '  Deutschlands 
Fauna,'  which  was  publLshed  also  in  1821 .  Bisso  having, 
as  before  stated,  in  1826  used  the  name  Acieula  for 
another  genus  with  Achatina  acieula  as  its  type,  and  the 
original  founder  having  discarded  it,  there  seems  to  be 
no  alternative  but  to  adopt  the  second  name  given  by 
Hartmann  to  the  present  genus.  It  takes  precedence  of 
a  somewhat  similar  generic  name(^cm^ea)  which  has  been 
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ascribed  to  Eschacholtz  and  used  for  the  leception  oiwome 
marine  shells  which  are  allied  to  Patella.  The  preseat 
genus  was  (according  to  Charpentier)  named  Ptfnda  by 
Agassiz. 

Acme  linea  ta  *,  Drapamaud. 

^u/tmiM  ftn^afua,  Dnp.  TabL  MoU.  p.  67.    ^ftfieofo,  F.&H.iT.p.204. 
pL  oxxy.  f.  7. 

BoDT  milk-white  speckled  with  brown,  neaily  traiuq^nreat : 
fnantU  dark-brown :  9wnU  very  narrow,  tumid,  and  curved, 
marked  transverBely  with  flat,  parallel  and  indistinct  wrinkles : 
teatacUa  nearly  cylindrical,  diverging,  whitish,  very  finely 
wrinkled  across,  each  of  them  encircled  at  its  bsse  l^  a  ring 
of  dark  spots ;  their  extremities  nearly  pointed :  foot  rounded 
in  front,  with  a  narrow  tail. 

Shell  oblong-cylindrical,  semitransparent  and  g^os^,  yel- 
lowish-brown,  marked  in  the  line  of  growth  with  remote  corred 
grooves  or  deep  strice,  of  which  there  are  from  twenty  to  tibirty 
on  the  body  whorl,  as  weU  as  with  a  few.  slight  and  obscure 
spiral  lines :  periphery  rounded :  epidermu  of  moderate  thkk- 
ness :  wTiarls  6-7,  compressed,  the  last  occupying  about  two- 
fifths  of  the  shell :  spire  rounded  at  the  point :  Buiwre  disiinet, 
but  not  deep :  mouA  pear-shaped,  effuse  at  the  base,  and  con- 
tracted above  into  a  rather  acute  an^e :  outer  l^  thin  and 
flezuous:  piUar  Up  reflected:  inner  Up  spread  on  Ihe  cohi- 
mella :  umbilicus  small  and  nearly  concealed  by  the  refiexioD 
of  the  pillar  lip :  opereiUum  flat,  sunk  deep  within  the  mouth, 
marked  with  faint  and  irregular  radiating  atnm ;  spire  fionned 
of  only  two  whorls  and  a  half.    L.  0-085.  B.  0*035. 

Var.  1.  alba.    Shell  white  or  colourless  and  transparent 

Var.  2.  sinistrarsa.    Spire  reversed. 

Habitat  :  Among  decayed  leaves  in  open  drains^  and 
under  stones  which  lie  dose  to  the  ground^  in  woodi 
throughout  a  great  part  of  these  isles,  from  Lanaik- 
shire  to  the  extremity  of  Cornwall,  and  alao  in  Wales 
and  Ireland  (East,  West,  North,  and  South),  bat  not 
everywhere  or  abundantly.     Var.  1.  Bqectamenta  of 
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the  Biver  Avon  at  Bristol  ]  Ballinaliinch^  Co.  Galway 
(J.  G.  J.) ;  Killamey  (Barlee).  Var.  2.  A  single  speci- 
men among  the  refuse  of  the  Avon  at  Bristol  (J.  O.  J.). 
This  species^  as  well  as  the  reversed  variety^  has  been 
found  in  our  upper  tertiary  beds  at  Copford.  Gerstfddt 
has  recorded  it  from  Western  Siberia^  and  Villa  from 
Normandy;  but^  although  it  occurs  in  intermediate 
countries,  I  do  not  find  any  notice  of  it  as  Scandinavian, 
It  inhabits  France,  Germany,  and  Switsserland.^^ 

A  living  specimen,  which  I  observed  in  the  North  of 
Ireland,  did  not  seem  to  be  shy  or  inactive  while  kept 
in  the  shade;  but  when  it  was  exposed  to  the  glare  of 
the  nm'8  rays,  it  immediatdy  shut  up  and  diaappeared. 
Dr.  Gray  says  that  ''the  animal  walks  with  its  shell 
nearly  i^dicular,  twisting  it  nnmd  in  a  very  odd 
manner,  and  then  letting  it  suddenly  fall  again.''  The 
striae  on  the  shell  are  very  irregular  in  respect  of  num- 
ber ;  and  in  a  specimen  now  before  me  they  are  entirely 
wanting  in  some  parts;  so  that  I  should  not  be  much 
surprised  if  the  A.fusca  of  Beck  (which  he  separated 
from  our  species  on  account  of  its  wanting  the  stris) 
should  prove  to  be  merely  a  smooth  variety  of  the 
present  species.  Brown  has  apparently  described  and 
figured  this  variety,  in  his  '  niustrations  of  the  Land 
and  Freshwater  Conchology  of  Great  Britain  and  Ire- 
land' (p.  29,  pi.  iv.  f.  16),  under  the  name  of  A.  nUnuta, 

The  present  species  was  first  made  known  by  Walker 
(Test.  min.  rar.  litt.  Sandv.  p.  12,  f.42),  and  was  described 
by  Montagu  as  Turbo  fuscus,  but  subsequently  to  the 
date  and  publication  of  Drapamaud's '  Tableau  des  Mol- 
lusques.'  Moquin-Tandon  considered  Walker's  shell  to 
be  distinct  from  that  of  Drapamaud,  and  has  described 
the  former  as  quite  smooth;  but  Jacob's  diagnosis  in 
Walker's  work  distinctly  mentions  its  being  striated. 
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After  the  foregoing  part  of  this  yolnme  had  been 
printedi  I  received  a  oommnnication  of  considerable  im- 
portance as  regards  the  determination  of  some  of  the 
species  described  by  Drapamaud.  It  consisted  of  the 
original  types  or  specimens  of  that  author^  fiom  the 
public  museum  at  Montpellier^  and  which,  thioogh  the 
great  irmflTifiiM  of  the  Director,  M.  Michaud,  I  hare  now 
had  an  opportunity  of  examining  and  comparing  with 
my  own  specimens.  The  following  is  the  result  of 
examination. 


SpeeUs 

by  Drtypamaud, 


Gydoetoma  simile. 
C,  anatinum. 
Clauflilia  plicatula. 

HeUz  glabella. 
H.  sericea. 


H.  plebeium. 
H.  pygmssa. 
H.  nitidula  fi. 


Sp€ei€M 
deieribed  in  this  work. 

Hydrobia  similiB. 

H.ulvce. 

One  specimen  is  C. 

(The  rest  are  C.  i^oatala.) 
H.  mfesoens. 
One  specimen  is  H.  hifl|dda» 

var.  sub^bosa;  and  the 

other  is  H.  revelata. 
H.  hispida,  yar. 
H.  pygmiea. 
Two  specimens   are  Zonites 

radiatnluSy  and  another  is 

Z.  pnrus. 


EBRATA. 

Page  49,  at  the  end.    The  apeohnen  of  Dreiuena  pofymorpka  reftned  to 
by  M.  Ch.  D'Orbiffny  appears  to  be  leoent,  and  not  ioauL 
55,  Ime  15  from  top,  for  «'  they"  read  "  some  of  them." 
155,  line  25.  ViTRiirA.    The  aonentnating  mark  oii|[^i  to  be  oter  the 

first  STllable,  and  not  over  the  aeoond  one  whiSi  ia  ahost. 
200,  line  id  from  top,  for  '*plebeia"  read  **pkbm 
278,  line  19,  for  *<  C.  nv^osa"  raad  *' Pitpa  n^tna,' 
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Thus  far  I  have  treated  this  branch  of  my  snlqect  in 
a  scientific  point  of  view,  and  I  have  at  the  same  time 
endeavoured  to  illustrate  some  of  the  curious  ways  and 
instincts  of  the  Mollusca  which  inhabit  the  sarbice  of 
this  country.  I  am  not  without  hope  that  many  others, 
who  possess  better  opportunities  than  I  have  at  present, 
may  be  induced  to  institute  similar  researches,  and  thus 
to  improve  what  I  have  done,  as  well  as  correct  those 
errors  which  have  unavoidably  occurred  in  a  rather  ex- 
tensive investigation. 

There  is,  however,  another  aspect  in  which  the  matter 
may  be  considered;  and  that  is,  with  reference  to  our 
own  aesthetic  ideas  of  these  humble  works  of  our  Com- 
mon Creator.  Other  divisions  of  animated  nature  have 
received  a  large  share  of  attention  firom  philosophers 
and  poets ;  and  their  best  works  in  ancient  and  modem 
times  abound  in  references  to  the  larger  animals,  as  well 
as  to  birds  and  insects,  but  more  especially  to  flowers, 
the  simple  yet  ornate  beauty  of  which  appears  to  affect 
the  mind  in  a  peculiar  manner.  But  the  less  conspicuous 
aild  attractive  assemblage  of  snails,  which  have  been 
exhibited  in  the  foregoing  pages,  (although  equally  in- 
teresting to  the  naturalist)  have  not  been  honoured  with 
much  notice  by  the  philosopher  or  poet ;  and  I  would 
venture  to  make  this  appeal  to  such  on  behalf  of  my 
little  fetvourites,  trusting  that  their  claims,  as  our  fellow- 
creatures,  to  a  share  of  that  sympathy  which  animates 
the  great  and  stirring  intellects  of  this  age  may  not  be 
entirely  overlooked.  A  gifted  and  well-read  Mend  has 
kindly  sent  me  the  following  result  of  his  examination  of 
the  subject  in  a  poetical  sense,  which  will,  I  hope,  be 
acceptable  to  some  of  my  fidr  readers. 
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The  Snail  in  Poetbt. 


The  snaU  has  been  but  rarely  the  sabject  of  poetical 
treatment.    Minor  poets  would  be  afraid  of  toudung  it; 
and  even  in  the  hands  of  those  great  masters  to  whom 
it  has  been  given  to  interpret  the  deeper  harmonies  of 
the  universe,  it  is  only  upon  rare  occasions  that  tUs 
little  animal  could  fittingly  present  itself  as  a  link  in 
the  chain  of  their  conceptions.    One  would  naturally 
first  look  for  it  in  those  descriptive  poems  which  deal 
with  agriculture  and  gardening.     But  neither  Cowper 
in  his  '  Grarden  ^  nor  Y iigil  in  his  '  Geoigics '  appear  to 
have  honoured  it  with  their  notice.    Nor  does  it  enier, 
I  believe,  into  the  pious  yet  discursive  meditaticois  of 
(xeorge  Herbert.    Nor  does  Milton  make  it  the  subject 
of  any  special  reference  in  his  magnificent  description 
of  the  six  days'  work,  and  varied  wonders  of  creatian. 
It  is  not  the  snail,  but  the  worm,  which  is  there  taken 
as  the  type  of  that  lower  region  of  animal  life.     Indeed 
there  appears  no  great  congeniality  between  the  tribes 
of  the  ''  Helicidse^'  and  the  atmosphere  which  has  been 
deemed  suitable  for  epic  or  for  serious  poetry;  tlicj 
do  not  readily  live  and  flourish  on  Parnassus.     Never- 
theless their  cause,  as  judged  at  the  tribunal  of  the 
Muses,  is  not  to  be  pronounced  hopeless;  it  must  be 
stated,  on  the  contrary,  that  their  humble  pleadings 
have  been  listened  to,  and  that  they  have  been  admitted 
into  the  realms  of  song.     They  have  certainly  been 
neglected  by  the  smaller  firy  of  poets ;  but  they  have 
not  been  overlooked  by  the  very  greatest  masters  of  the 
art.    It  is  instructive  to  observe  the  manner  in  which 
the  snail  has  been  treated  by  Homer,  Shakqpere,  and 
Goethe;  from  whom,  in  default  of  other  instances^  our 
examples  must  needs  be  drawn.    We  shall  there  find 
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the  snail^  not  as  the  uninyiting  little  creature  it  would 
appear  to  the  common  eye^  but  under  the  light  of  imagi- 
nation's ray.  We  may  enter  the  realms  of  fantasy^  and 
we  shall  find  it  among  those  intruders  which  had  to  be 
chased  firom  the  cradle  of  the  fairy-queen.  We  shall 
find  it^  centuries  earlier^  in  Homer's  mock-heroic  poem, 
where  the  belligerent  firogs  are  represented  as  using  the 
shells  of  water-snails  for  their  helmets.  But  the  snail 
has  been  raised  to  a  much  higher  eminence  in  the  poetic 
sphere.  Indeed,  could  a  lonely  snail  be  discovered  on 
the  loftiest  peak  of  Teneriffe  or  Chimborazo,  would  not 
the  little  animal,  elated  at  that  extreme  height,  become 
a  fit  object  for  surprise  and  wonder,  and  partake  of  the 
sublimity  of  the  situation  ?  Well — supposing  only  that 
we  pass  from  the  material  to  the  moral  world — ^in  a  simi- 
lar situation  Goethe  has  placed  it,  in  that  wild  vision  of 
the  Walpurgis-night.  There,  upon  the  top  of  the  Harz 
mountains,  amidst  that  enchanted  throng  and  tumul- 
tuous rabblement  of  witches,  sorcerers,  dsemons,  owls, 
bats,  and  all  creatures  of  the  night  celebrating  high 
festival  under  the  melancholy  moon,  in  the  ^'  region  of 
misery  and  tribulation,^'  did  an  adventurous  and  preter- 
naturally  sensitive  snail  detect  the  presence  and  unmask 
the  incognito  of  no  less  a  person  than  Mephistopheles 
himself,  who  in  these  words  describes  the  occurrence : — 

*'  Siehflt  du  die  SchneclEe  da  ?    Sie  kommt  heran  gekrochen ; 
Mit  ihrem  taetenden  Gtencht 
Hat  lie  mir  sohon  was  abgerochen. 

Wenn  ich  aiich  will,  Terlaugn'  ich  hier  mich  nicht" 

This  is  beyond  a  doubt  the  most  imposing  appearance 
which  the  little  animal  has  made  in  literature. 

The  cases  above  cited^  in  which  the  snail  appears  as 
actually  taking  part  in  the  movement  of  the  poem,  in 
which  she  is,  so  to  speak,  one  of  the  characters  of  the 
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drama,  must  of  course  be  distinguished  fixxm  those  in 
which  she  appears  only  by  way  of  simile,  or  compaiisoo ; 
the  moTemeoit  of  the  poem  being  meanwhile  inteimpted. 
The  most  interesting  of  the  latter  dass  is  to  be  found  in 
Shakspere's  '  Venus  and  Adonis/  a  piece  in  which  the 
rich  romantic  or  quasi-mythological  colouring  is  so  high 
as  to  permit  the  introduction  of  such  imageiy  withoiH 
any  perceptible  loss  of  poetic  dignity.  The  following  is 
the  simile  alluded  .to : — 

"  Or  as  the  snail,  wbote  tender  homa  being  hit, 
Shnnka  backward  in  his  aheUj  cstc  vith  pain. 
And  there,  all  sniother'd  up,  in  shade  doth  sit, 

Long  after  fearing  to  creep  forth  again ; 
So,  at  his  bloodjriew,  her  ejes  are  fled 
Into  the  deep  dark  cabins  of  her  head." 

It  would  be  difficult  to  find  another  equally  beautifdl 
reference  to  the  sensitive  characteristic  of  the  animal. 
We  cannot  fail  to  observe  that  Horner^  in  accordance 
with  the  sculpturesque  tendency  of  Greek  art,  fixes 
his  attention  more  on  the  outward  shelly  covering ;  but 
the  modem  poets,  in  obedience  to  their  more  '  subjective' 
tendencies,  give  theirs  rather  to  the  inner  sentient  nature 
of  the  inhabitant  of  the  shell. 


But  after  taking  this  hurried  glance  firom  the  summit 
of  Mount  Parnassus,  we  must  descend  into  tiie  plaias 
of  prose ;  and  having  thus  re&neshed  ourselves  with  a 
draught  firom  the  Castalian  spring,  we  will  present  the 
Geologists  with  a  distant  retrospect,  whic^  may  be  mofe 
interesting  to  most  of  them  than  ibe  view  we  have  beeo 
enjoying,  although  some  of  that  learned  body  aie  not 
ungiflted  widi  a  vivid  imagination*. 

The  difficult  and  vexed  problem  of  geographical  dis- 
tribution is  so  intimately  connected  with  the  science  of 
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Geology,  that  any  reliable  information  with  respect  to 
the  present  range  of  the  European  Mollosca  cannot  fail 
to  asaist  in  the  elucidation  of  this  question ;  but  I  would 
again  Tenture  to  express  an  earnest  hope  that,  until  sufS- 
cient  data  hare  been  collected,  no  more  theories,  crude 
although  plausible,  may  be  put  forth.  It  may  be  said  that 
they  are  easily  made,  and  that  by  their  discussion  some 
useful  results  are  obtained ;  but  it  must  not  be  forgotten 
that  the  eyes  of  our  scientific  compeers  in  Europe  are 
upon  us,  and  that  our  reputation  for  accuracy,  as  well 
as  our  position  as  naturalists,  may  be  compromised  if 
we  erect  a  fine  superstructure  on  a  foundation  of  sand, 
instead  of  digging  patiently,  but  steadily,  until  we  reach 
the  solid  rock. 

I  propose  to  show,  in  the  following  Table, 

Ist,  All  the  species  of  land  and  fi'eshwater  Mollusca 
now  living  in  the  British  Isles,  arranged  in  the  natural 
order  of  their  classification. 

2ndly,  The  extra-British  distribution  of  any  of  these 
species,  north  of  a  line  drawn^^he  meridian  of  Bordeaux, 
which  may  be  assumed  as  an  arbitrary  point  of  demarca- 
tion between  the  two  extremes  of  climate  in  Europe  *. 
These  species  may  be  termed  "  northern ''  forms. 

3rdly,  The  like  distribution,  of  any  of  the  species  com- 
prised in  the  first  category,  south  of  the  same  line — ^being 
therefore  ''southern  "  forms. 

And  4thly,  The  occurrence  of  any  of  the  above-men- 
tioned species  in  a  subfossil  state,  in  the  upper  tertiary 
strata  of  this  country.  With  respect  to  the  term ''  Upper 
Tertiaries,''  Mr.  Prestwich  has  kindly  supplied  me  with 
the  following  definition : — 

"  By  our  upper  Tertiaries  I  should  be  disposed  to 

*  Drapwnaad,  in  hit  **Tablefta  des  MoUusqnes,"  proposed  nearly  the 
same  line  of  division  between  the  North  and  South  of  Fhmoe,  the  latter 
being  the  oliTe-diatrict 

p2 


^L 


316 


TABLE  OF  DISTRIBmON. 


mean  all  the  Pliocene  and  Pleistocene  strata^  «.  e.  aU  the 
beds  from  the  Ck>ralline  Crag  inclusire  up  to  the  AUmiai 
and  Peat  deposits.  This  division  is  convenient,  as  the 
tertiary  strata  of  the  Isle  of  Wight  end  with  upper  Eocene, 
or  possibly  lowermost  Miocene^  whilst  in  the  London 
district  there  are  no  traces  of  Miocene,  and  even  the 
upper  Eocene  is  wanting;  the  gap,  therefore,  between 
what  may  be  called.the^LowerTertiaries  and  the  Upper 
Tertiaries  in  this  country  is  very  considerable  and  well 
marked/'  

Table  showing  the  species  of  Land  and  Freshwater  Md- 
lusca  which  have  been  described  in  the  foregoing  part 
of  this  volume — ^their  foreign  range — ^and  the  occur- 
rence of  any  of  them  as  Upper  Tertiary  fossils.  This 
mark  (  — )  signifies  their  occurrence  in  the  district 
indicated  by  the  column. 


1 

1 

Bpedtt. 

• 

1 

m 

• 

DiiCrilmtioii  in  other  iMto  of 
tibevorid. 

Aquatic. 

— 



— 

Siberia  (Qerstfeldt). 

Siberia.  Only  one  spedmra 
found,  and' that  waa  in  the 
nasal  oayitj  of  a  foanl  skuU 
of  a  Bhinoeeras. 

riTicola 

ovale 

la€U8tTO 

Siberia  and  Kamtnchatka^ 

Piftidium  ammcum 

fontinale  

piiRillniin    , 

Siberia. 

Siberia  and  Lake  Baikal. 

7)itjduin ,T., r- 

rcM^yijn 

TTnio  ttiTnidfli  .,.,,--, r 

pictortim  -  r , 

Siberia  and  Uke  BttkaL 

Tnf|rgi|intjfAr  .  ^ 

Siberia. 

Bremen^  polyxnorpha 

15 

14 

14  1    9 

%0m^^ 
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Aquatic  (continued), 

Ukiyaltbs. 

Neritina  flaTiatilis 

Paladina  oontecta   

Tivipara    

B jthinia  tentacalata   

Leadiii 

n^rdrobia  nmilia 

▼entroea    

Valrata  piacinalifl    

crutata ^ 

Planorbis  lineatua   

nitidas 

Nautileus 

albuB 

glaber    

flpirorbis   

vortex    

carinataa  

oomplanatufl 

oomeuB 

oontortus  

Physa  bypnorum 

fontinalis 

linmiea  elutinofla    

inroluta    

peregra 

auricularia 

Btagnalis   

palufltris   

truncatula 

glabra    

Ancylus  flaviatiliB   

lacustris  

Namber  of  aquatic  spe- 
cies  47 

TerreBtiial. 

Arion  ater 

bortensis   

0«onialacaB  maculoma  .. 
limax  gagatos 

marginatus   

flavus 


i 


45 


i 

§ 


45 


34 


Bittribotton  in  other  p«rti  of 
the  world. 


Siberia. 


Siberia.  Tar.  depretsaj  B.Lena. 
Siberia  and  Kamtocbatka. 

Siberia. 
Siberia. 
Siberia  and  Kamtachatka. 

Siberia. 
Siberia. 
Siberia  and  mouth  of  the 

Biver  Uaauri. 
Siberia. 

Siberia  and  Steppes  of  Kirgis. 
Siberia. 

Siberia;  North  America. 
Siberia. 


Siberia;  Afghanistan. 

Siberia. 

Siberia. 

Siberia  and  Kamtachatka. 

Siberia;  AJ^hanistan. 

Irkoutsk. 


Siberia. 
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T«rrefltrial  (oo»^««tQ. 
UirnrALTXS. 


Lijxua  agrastiB 

arborum  

in^*TiTnn«    ,.,. 

Teitaoella  Eidiotidea  ^ 

Suocinea  putriB   

etegans 

obbnsa 

Vitrina  peUnaida 

Zonitei  oeUarina 

alliariuB    

nitidiiliiB 


■••*■*• »#•■ •« • 


ponui    

ladiatulns.. 

nitidiiB 

excayatoB  .. 
cmtaUinua 

{mnu   

Helix  lamellata 
aouleatik.... 
pomatia    .. 


•  •  ft  »  ■>«  •  f  •  •  •  •  * 

arinutonm  ^•.•. 

Cantiana 

Caitunana   

mfesoaoa  

oonoiniia 
hispida  ,. 
aenoea  .. 
revalata.. 
^  fnsoa 


)••••*• »« • • •  I 


yirgala  .... 

cajpmte   . 

enoetoram 
^        rotandata . 

mpaateiB  . 
^  pypniea    . 

pulchella  . 

tapidda..,. 

obvoluta   . 
Botimna  aeutaia 

montanus .. 

^    obscurua  .. 

Pupaaeoale  ..... 


% 


^ 


PifltEflbntum  in 

(bewoiidL 


other  pMlicf 


Liberia. 


Siberia;  A4 
Afghanietan 


Siberia. 
N.  JUnerica. 


Siberia. 


Sibena;  IT. 


Siberia. 


Siberia. 
Lrkoutak; 


Siberia^ 
Siberia. 


Siberia. 


I 


>'V-»a>t^ 


^^yi^i-^^t 


'^^^•^-o.^ 


^-•S^x^^?^ 


<^^>€'^^i^>^<>t^  ^^^<<s*'?>^-<^^  - 
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Spedflfc 

^ 

1 

Piftoibotum  in  oChor  putt  of 
the  world. 

Terrestrial  (eanHnved), 
PaDft  rineens  

— 

1             1                II             IN 

? 
? 

80 

Siberia. 

Siberia. 

JN.  America  f 

ffiberia. 

• 
Smyrna.             jiy^ 
Ajna,  Africa,  and  America. 
Siberia. 
Siberia. 

0 

^        umbilicatA    

margmata 

Vortiffo  antiT6rti£o 

NoYO^^^imit 

iiygnigft 

"   Sim^  .::..:.. 

BulMtriata 

aninutior  

fKl^nt^ila 

^        TninntimimA , .  ^  r . , 

Balia  nerrerta 

Claunlia  rugOM 

Bolplm. 

biplicata 

Iaininii'41 

Coohlioopa  tridenB  

lubnca 

Achatina  adcala 

TftiT'^hinm  minimum 

CTclostoma  eUffaxu 

Acme  lineata    

Number  of  tarrertrial 
Bpecies 74 

Total  number  of 
speoicfl   121 

N.B.  Doubtful  oaaei  are 
not  reckoned. 

113 

115 

Besides  the  species  enumerated  in  the  above  list^  four 
more  occur  in  our  upper  tertiary  strata,  but  are  not  now 
found  living  in  this  country.  One  of  them  [Hydrobia 
marginaia)  is  aquatic  and  inhabits  the  South  of  Europe. 
The  other  three  (vis.  Helix  fimticum,  H.  incamata,  and 
H.  rudertUa)  are  terrestrial  and  inhabit  both  the  North 
and  South  of  Europe.  H.fnUicum  and  H,  ruderata  are 
also  Siberian  species. 

It  will  be  seen  that,  with  only  two  exceptions  (vii. 
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Zcnites  alliarhu  and  Pupa  ringens),  all  the  species  which 
occur  in  our  upper  tertiaries  are  northern  forms^  and 
that  Tery  few  are  exdusiyely  northern  or  southern. 

In  the  body  of  this  work  the  term  ^' North  of  Europe'' 
has  been  used  in  the  ordinary  sense^  and  not  with  refer- 
ence to  the  somewhat  arbitrary  line  of  demarcation 
proposed  in  the  foregoing  Table.  The  authority  can  be 
given  for  every  locality ;  but  to  have  done  this  would 
have  taken  a  great  deal  of  extra  space  and  unnecessarily 
encumbered  the  work. 
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mminu&m^  Boatm.,  175. 

aericea,  MiilL,  196,  201,  208, 
204. 

aericea.  Aid.,  199. 

aericea,  Drap.,  204, 310. 

Mrtc0a,  PhiL,  20a 

Somerakamieneis,  Shepp.,  229. 

apinuloaoj  Mont,  176. 

apirorbia,  Linn.,  84. 

atagnalia,  Linn.,  111. 

atriata,  MulL,  215. 

atriata,  Drap.,  215. 

atriatula,  Linn.,  167,  215. 

atriatula,  MtdL,  167,  215. 

atriatulay  Oliri,  167. 

atriatuloy  Gray,  167. 

aubcyUndrica,  Linn..  295. 

aubmaritima,  Boatm.,  211. 

tentacuhta,  linn.,  6(X 

^0r06fa,  Turt,  92. 

U^imatmtj  Pin  1  21fti 

TrocMformia,  Mont,  ITS. 

TroekUua,  MolL,  239. 

Turtom,  Flem.,  219. 
Uumbilicaia,  Mont,  220^  SS. 
''  umbroaa^TitBdiy  19S. 

unifasciatOy  Pcnr.,  211. 

variabiUa,  Dru).,  213. 

MM^rtowa,  MuIl,  943. 

Tirgata,  Da  Coita,  210.  211,  211 
213,  214,  215,  218,  234. 

vindula,  Menke,  166, 16a 

mtrina,  F6r^  168, 1601 
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Helix  (continued). 

vitrina,  Wagn.,  169. 

vivipartij  Linn.,  57f  58. 

vorteXf  Linn.,  8S. 

sonariOy  Penn.,  209. 
Htdbobia,  Hartzn.,  63,  304. 

Ferussinay  69. 

marQinatOf  Mich.,  64,  69. 

Bimilis,  Drap.,  64,  310. 

ulwB,  67,  310. 

TentztMa,  Mont,  66. 

KeUiada,  2. 

LAMELLIBRANCHUTA,  i. 
Limaeellaj  Brard,  132. 

eoneava,  Brard,  134. 

obligtta,  Brard,  135. 

parmOy  Brard,  139. 

unguiculitA,  Brard,  133. 
LiMACiDJi,  124,  125. 
LiMAx,  Linn.,  130. 

agreiBtis,  Linn.,  134, 135, 139. 

anguiformiSj  Mor.,  129,  130. 

aniiquorumj  F^.,  139. 

arbt^eus,  F.  &  H.,  135. 

arbonun,  Bouch.-Ch.,  133,  135, 
138. 

aier,  Linn.,  127,  182. 

h-unneus,  Drap.,  139. 

brunneusy  Boach.-Ch.,  139. 

carinatusy  Riaao  (&  Leach),  133. 

einctnsy  MiiU..  129. 

cinereo-niger,  Nilaa.,  138. 

cin^eus,  MiilL,  137,  138. 

filans.  Hoy,  136. 

flayua,  Linn.,  133,  140. 

Jlavus,  Miill.,  127,  134. 

fiacus,  MiilL,  129. 

eagates,  Drap.,  131, 133,  143. 

Livomeus^  Sckrenck,  136. 

marj^^inatoB,  MiiU.,  13a. 

mazunus,  linn.,  137, 138. 

parvulusj  Norm.,  139. 

SotDerbn,  F^r.,  132,  133. 

tenellus,  F.  &  H.,  139. 

teneUus,  MiilL,  140. 

variegaiha,  Drap.,  134. 
Lnnt^  Brag.,  10 1. 

auricolaria,  linn.,  loS,  109,  110, 
115. 

Bumetti,  Aid.,  103, 104. 

cortMO,  115.^ 


LiMN£A  (continued), 

glabra,  MiilL,  112,  117,  299. 

glutinofla,  MiilL,  loa,  103. 

inToluta,  Thompe.,  103. 

palustris,  MiilL,  108, 113. 

peregra,  MiilL,  204,  107,  HI,  112, 
117,  119. 

stagnalis,  Linn.,  111,  113,  113. 

truncatiila,  MiilL,    114,   115, 
119. 
LixKJciDJB,  77,  300. 
LimnatLB 

auriculariusy  F.  &  H.,  108. 

BumetHy  F.  &  H.,  104. 

glaher,  F.  &  H.,  117. 

glutinontSy  F.  &  H.,  102. 

involutus,  F.  &  H.,  103. 

lineatuSy  Bean,  106. 

palustriSy  P.  &  H.,  lia 

peregcTy  F.  k  H,  104. 

8taffnali9y¥.kK,y  11 L 

(runcatniusy  F.  &  H.,  115. 
Limnea 

intermedia,  F6r.,  105,  107. 
J/imneiu 

acutttSy  Jeffir.,  109. 

elongatusy  Drap.,  118. 

minutttiy  Drap.,  1 17. 

ovatusy  Drap.,  105,  106. 

iinctusy  Jemr.,  114. 
LithoglypkuB 

Naticaidesj  F6r.,  70. 
Litiopa 

bombffXy  68. 
Luteoy  101. 
LymneOj  Brag.,  101. 

Mangelia 

nivaliSy  296. 
MargaritOy  71. 
Margaritana,  31. 
Melampm,  Monti,  55,  76,  299, 

306. 
MurtXy  300. 
Mya   -- — 

margaritiferay  Linn.,  37. 

owtUsy  Mont,  33. 

mctoTumy  Linn.,  34. 

Batava,  Tort,  37. 
MytUid(By  29,  46. 
AhftUuSy  29,  46. 

anatinuiy  Linn.,  43. 
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Nytilus  (oontinaed). 
avanenaiSy  Mont.,  40, 43. 

2grieuB,  linn.,  4J. 
ifdatus,  Turt.,  42. 
increutatta.  Shepp.,  42. 
paludoniSy  Turt.  42. 
polymorphu$j  Pall.t  47. 
radiatus,  MiiU.,  42. 
stagnalu,  GhneL,  42. 
Zefjenm,  QmeU  42. 
Afyj»u,  101. 

Ifatica 

Kinaii,  P.  k  H.,  70. 
Nautilus,  80. 

lacustriSf  Ughtf.,  81. 
^m/fl,  63,  63. 

elegans,  MiilL,  304. 

faadatOy  Mull.,  57. 

fluviatilis,  Linn.,  53. 

obtuta.  Stud.,  74. 

piacinalis,  MulU  72. 
Nkbitidjb,  52. 
Nkrituta,  Lam.,  51,  63. 

Batica,  Lun.,  M. 

fluviatilia,  linn.,  53. 
NerUostomay  Klein,  5. 

Celtieum,  900. 
O^ina,  76,  299. 

Paludestrina,  D'Orb.,  64. 
Paludina,  Lam.,  55,  3(M. 

anatinay  62. 

oonteota,Mil1et,  56. 

diapkanoy  Mich.,  68. 

Lu^m,F.&H.,56. 

nunytnatOy  Mioh.,  69. 

meridiomduy  IUmo,  65. 

fiittrta^ira.  Lam.,  68. 

timiluy  62. 

vfnMcoM,  Menke,  60. 

viridiSy  62. 

TiTipara,  Linn.,  58. 
Paludinel/Uy  Pfeiff.  &  Loy.,  64. 
Palitdinidjb,  55. 
Parmacella,  141. 
JVz/e^  119,  306. 

fiumatiUsy  List.,  121. 

^(uwiifris.  Linn.,  121, 122, 123. 
PECTINIBBANCHIiTA,  51. 
P«A>e8,  Adan0.,3O6. 


Phtsa,  Lam.,  95. 

acutOy  Brap.,  96,  lOOi 

atboy  Turt,  100. 

eontortOy  Mich.,  100. 

elongatOy  Say,  97. 

fontinalis,  Tinn,,  9S,  99. 

hjpnonmi,  Linn.,  06. 

Sowerbyana,  D'OAk,  100. 

jtiAofNica,  Lam.,  100. 
Pinna 

fluviaHUsy  Sander.  49. 
PisiDiux,  C.  Pfeiit,  16. 

amnicom,  MiilL,  xo. 

arcaformey  Malm,  28. 

auatraUy  Phil,  22. 

cinereumy  Aid.,  21. 

ccm»eti»,  4. 

fontinale,  Drap.,  aa 

/f^u^TviaMitm,  Jen..  30,21. 

nitidnm,  Jen.,  a  5. 

ofthMo/e,  C.  Pfdit  24. 

paltiduMy  GaM.,  22. 

pulckeilum,  Jen.,  21. 

pusillum,  Gmel.,  a  3. 

/?ec/if^iamim,  Bonrg.,  4. 

roseum,  Scholts,  a6. 

jmtfo^tJn,  Bovag.,  26. 

tetroffonuniy  Norm.,  28. 

wntricontniy  Pnme,24. 
PuLROKBis,  GtietL,  78,  228. 

albuB,  Mull.,  81, 85.  86. 

carinatos.  Mall.,  89,  92« 

complanatna,  linn.,  91. 

eomyre»au8y  Midu,  89, 90. 

oontortna,  linn.,  94. 

comeuB,  Linn.,  91. 

erisfatfUy  Dnp.,  o2. 

diaciformisy  Jelfr.,  90l 

Drapamaldi,  itSt.y  84. 

glaber,  Jeffir.,  8(,  88. 

ffyrarbuy  t.  SecL,  86. 

m^iemierfttii^  Charp..  98w 

iactutrisy  F.  &  H^  79. 

i^vu.  Aid.,  86. 

leuoottomoy  ^iMt,  88, 151. 

lineatoa,  Wall,  to,  82. 

iKtneeiu^  Jefr.,  9Ql 

marffinahtSy  Dimp.,  84^  91.  b& 

Nantileai,  LimL.  8a. 

nitidus,  MvO.,  80,  81. 

BmmSttifri,  Aneraw.,  e& 


fo^KNdlflEfitf,  Poir.,  88. 
MiilL,  91 


INDKX. 


837 


Plamorbis  (tfon/tfiffidf). 

•pirarlni,  Miill^  87,  89»  98. 

tpirarHa,  Moq.-Tand.,  d7. 

tpttDToi^  Drap.i  84. 

mibmarginaiust  Crist  k  Jan,  93. 

turgidm,  JeStr.,  93w 

fttiriAtf,  MiilL,  98. 

fuMUeatua,  MiilL,  92. 

TOitex,  Idnn.,  88,  90, 93. 
PKEUMONOBRANCHS.  76. 
IWypAmiM,  Montf.,  287,  288. 
PUmOBRANCHS,  76. 
PULM0NATE8,  76. 
PULMONEPEBS,  76. 
PULMONOBRANCfBIATA,  76. 
PULMONOBBAlfCHS,  76. 
PuTA,  I«m.,  149,  160,  140,  241, 
243,  251, 262, 268»  26i  272. 
276.279. 

JnffUea,  F.  k  H.,  244 

AngUcti,  Moq.-TluidL,  267. 

antivertiffOt  Drmp.,  253. 

^tetiea,  t.  Wall,  257. 

<tMiMi,24a 

oveiuieea,  243. 

M^rofui/a,  BoHm.,  260. 

horeaUSf  Mor.,  261. 
"XJtdHeraiiSf  Scaochi,  271. 

CkarpenHeri,  Shuttl.,  257. 

e^ktmeUa,  t.  Mart,  269. 

eottulata,  NiIm.,  271. 

egUndracea,  Da  Coata,  249. 

iumouUnsuina,  Jeffir.,  257. 

dbftoAim,  241. 

ad^n^ulla,  Drap.,  268. 

fra^ilUt  Drap.,  275. 

inornaia,  Mich.,  269. 

maismata,  Drap.,  241,  248,  149, 
252,253. 

mi/tufn,  Gould,  262. 

minuta.  Stud.,  271. 

fMintf^intma,  Hartm.,  251,  270. 

iiauliruianaj  Dup.,  255. 

muMcorum,  F.  &  H.,  249. 

mu§corum,  Drap^  271. 

06ei(M,  Flem.,  271. 

ovaia,  Say,  255. 

/mcmOs,  Bit.,  254. 

ptfO&i,  F.  ft  H.,  263. 

pwmaa,  Drap.,  257. 

m^ena,  JeffV.,  241, 144,  246, 248, 

Hn^eHB,  Mich.,  246. 


Pupa  (eoniinved), 

rugosa,  Dmp.,  310. 

secale,  Drap.,  238,  241, 141, 246. 

Sempronih  Charp.,  248. 

8kuttlewortkiana,CbMrp^2dl, 

BubsMata,  F.  k  H.,  261 . 

tridmu,Ul. 

tnpHoata,  Qbad^^ri. 

umbilicata,  Dnp.,  222,  241,  245, 
146,  248,  251, 252. 

Veneisu,  F.  k  H.,  265. 
Pkijw,  240,  255. 
Pupula,  Agaas.,  306. 

Riaoa  ^ 

AnuUina,  F.  k  H.,  64. 
/^vattanea,  Jeflr.,  69. 

ffentraaa,  F.  ft  H.,  66. 
l?uso«,  63. 

Scalaria,  Lam.,  304. 
Segmentina,  Fle&L,  80. 
Solanum,  220. 
SpHinuiDA  I. 
SnuninM,  Soop.,  4. 

Brockonianum,ioarg.,  11. 

Cf^fitifii.  NonzL,  6. 

oomeom,  linn.,  5. 

lacnstre,  MiilL,  la 

OTale,  F4r.,  8. 

paUidumt  Ghray,  8. 

iHsidundeaj  Gbaj,  6. 

riTioola,  Leaoh,  7. 

eUffans,  Leaoh,  112. 
atyUndet,  F^.,  288. 
SvcciHBA,  Dm.,  149,  150,  156. 

abbreviatay  Mor.,  155. 

arvnorto,  Boaoh.-Ch.,  165. 

elegans, Biflso,  to,  164. 

ffraciUsy  Aid.,  IM. 

obloiu;a,  Drap.,  153,  154, 155. 

Fffeifiiri^  Bomn.,  154. 

putrifl,  Linn.,  150,  151, 158, 154. 

TOUna 

mnmica,  MalL,  20. 

tiomeo,  Linn.,  5. 

Beiulawaiuiy  Shepp.,  21. 

lacuxtriM,  MulL,  10. 

^vmUo,  GmeL,  22, 23. 

rt«a/M,  MiilL,  7. 
Ttrtdo,  49,  229,  276. 
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TenectriaLiH- 
TuTACiLLA,  Cay.,  140  9t  mq. 

AUm'-rtptg,  147. 

IktA^mi,  147. 

Skuropma,  De  'Bamj,  147. 

HaliotidM,  DrM>.,  145, 147. 

Mauffei,  F^.,  144, 147, 14& 

JfAlif-7MU)/t,  T»pp.,  146w 

9euiuhtm,  Sow.,  14o»  147. 
T^ttaeeUm,  144, 156. 
TiflTACBLUB^  124,  140, 149. 
IMteeOm,  Faure-Big.,  141. 
TMo,  BiMO,  209. 
Tiekogoma 

fiuviatau,  Bridu.,  46. 
7VoeAiff,71. 

jwyqgfi'wia,  220. 

•y^Mt^uriM,  List,  24B. 

'l\urho 
bidnu,  Mont,  280. 
IMicatw,  Mont,  288. 
dNyM/u,  Tort,  262. 
faadatuB^  Penn.,  285. 
tf^i^.  Da  Ooflte,  295. 

junipen,  Mont,  248. 
i!afii£ui^  Mont,  284. 
Leaokii^  ffiiepp.,  61. 
^iw^t/inM^  Lum.,  82. 
iiMTieafM,  Mat  &BadL,  280. 
Ci^ioiunaM,  Shepp^  269. 
jptfTtwruM,  Lum.,  278. 
texdentahu,  Mont,  255, 269. 
9tagnorumt  Baatar,  68. 
thermaUs,  GmeL,  68. 
MfeiM.  Pnlt,  289, 290. 
ulvm,  Penn.,  66. 
tim^rofics,  Mont,  66. 
terHgo,  Mont,  267. 
7\trtotua 

Unio,  Pfailipna.,  31. 
amnicM,  lu^gl.,  87. 
Batavu$,  31. 
eumrM^TM^  Konn^  35. 
/i^«ora^81. 
margaritifer,  linn.,  37. 
marfforiiiferus,  F.&H.,  87. 
nana,  Ikm.,  87. 
iMntM^  Dap.,  37. 
PkiUppi,  Dap.,  36. 


Uno  (comiHmel). 
pictomm,  Tinn.,  34* 
rkomboidnu,  31, 
Sowijft,  Mictli,  oo^ 

amtfoto,  LaoL,  38. 

tomidoa,  PhiUppt.,  3a 
UmoimMi,  sS. 
VKiyALYES,  51. 

roAMo,  174. 
Valtata,  MillL,  7a. 

onfj^Mo,  Morr.,  78. 

criatata,  Moll^  74. 

i2t;pf«na,  C.  PfoC,  72. 

MMm^  Drap.,  75. 

piadnalia,  knlL,  7a. 

pLmorhia,  Bnp^  75. 

^ptrorMa,  Dxap^  75. 
VALTATin^  70. 

VBBnoo,  MiiU.,  149;  150^  251.  %n, 
268, 266, 26a  264, 27a;  2881 

alnealria,  Aid.,  268,  acQ^ 

d^MMa,  F^r..  261. 

Anfftiea,  F«r.,  246l 

an^oatior,  JeJfr.,  265. 

antiTertifio»  Dnp.,  as),  256, 2S7. 

ciirfo,'Held.  262. 
cyftN^rtM,  F«r.,  271. 
edentola,  Dmp.,  264,  a6S,27a 
AtfMo^  Held,  267. 
kstmttiropka,  LmA,  7M. 
minatiaatma,  HartoL,  a7a 
Moolinaaoa,  Dap,  ace,  257, 25^. 

269. 
nana,  MidL,267. 
iMMtfo,  ii^.,  269. 
oe^exlM/a^  Stad.,  255. 
jM^Kaeru,  Leach,  255. 
pUctOa,  A.  Mua,  267. 
poailla,  Miill.,  262, 259»  a63. 2». 

267,  268. 
pmnaea,  Dr«^  25%  255b  266^  S57. 

n9MaM,258. 
d^eemdaUaia,FiT^255. 
BobitriBte,  Jefr.,  255,  a5i,  251.      m/ 
Venettu,  Boann.  JR37.  7 

VixaiitA,  Dgap.,  160^155. 15a         ^ 
d/^pftnOy  itStt^f  167. 
ciMpAafia,  Druiw,  156^  158. 
Mwymi,  Jdfr.,  157. 
2%rapamdUi,  Cut.,  157. 
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y iTBDiA  {amtimted), 
Drapmaldi,  Jeffir.,  167. 
nunor^  Fdr.,  167. 
peUucidA,  MiilL,  i<6»  168. 
~   .,  141. 


rOnna,  143, 168. 

ZoHiTM,  De  Mont£,  143;  16a  16% 

158, 160,  220. 
alliarioB,  liiU.,  161, 182, 168. 
oellariaa,  MiilU  159, 160, 161, 163; 

164,230. 
oryitBUiiiiu,  MolL,  170. 


Zoutteb  {eoniitmed), 

etca^Btefl,  Bean,  168, 109. 

fulTUfl,  Moll,  171. 

fflaber,  162. 

nitidiihiB,  Dnm.,  163, 166. 

nitidiiii»  MoIL,  163, 166,  167, 170. 

purna,  Aid.,  164, 166, 169, 310. 

ndiatulufl,  Aid.,  166, 168, 3ia 
Zotpeumt  Bom.,  296. 
Zuo,  Leach,  289. 

/ii6ricii,F.&H.,292. 
Zurama,  174. 


EXPLANATION  OF  PLATES. 


Fbontibpixgb. 
Umo  marffoHii/er,  and  pearL 

Plate  I. 

Figure  1.  &^uBrwm  rtvicohy  showing  the  double  tube  and  foot 

2.  Hinge  of  the  shelL 
8.  Pisidhtm  ammeunu  showing  the  single  tube  and  foot 

4.  Hinge  of  the  snelL 
6r  Umopieiorum,   showing  both  orifices  and  ^  foot 

6.  Hiage  of  tne  shell. 

Plate  H. 

Flguxe  1.  Anodonta  €ma6inay  showing  both  orifices  and  tiie  foot 
2.  Hinge  of  the  shell. 
8.  Dreissena  polymorpha^  showing  the  two  orifices  and  tubes 
in  an  inyerted  position  and  the  byasus  attached  to  the 
fragment  of  a  valve  of  an  Jj^^^  4.  ShelL  {».  Insida 
of  hinge. 

Plate  m. 

Figure  1.  NerUmaJhtnatUis,  showing  the  snout^  tentadea,  poiitigB 

of  the  ejw,  and  the  foot    2.  ShelL    S,  4.  Opercolnm. 

5.  FiabuUna  vMpara,    6.  Shell,  showing  tixe  operculum  m 

7.  Bffthima  teniacuiata,    8.  Shell,  ahowiog  the  opemihm 

tn  tUu,    0.  Back  view  of  sheU. 

10.  JSydroina  smUHs,  11.  Shell;  showing  the  opeitafaim  m 
Ktu,    12.  Natural  size. 

18.  Vahata  erittatii,  showing  the  branchial  phone  and  fila- 
ment 14.  Shell  of  V.  pi9cimUi».  16.  Opeicnlnm  d 
same. 

Plate  IV. 

Figure  1.  Itanorbis  eomem,  showing  the  body  and  attadunent  ol 
the  foot    2,  a  ShelL 
4f  6.  Fhysa  ffmimaUs,  showing  the  digitated  lobea  of  tlie 
mantle.    6>  7.  ShelL  ^ 

8.  Limnaa  peregra.  showing  the  respiratory  opening  to  the 

right    9. 10.  Shell  ofZ.  dt^mSH 
11, 12.  Aneylw  JkmaUU$,  showing  the  front  and  imdv 
side.    13, 14  SheU. 
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Plate  V. 

Figure  1.  Arion  aier,  showiiig  the  tentadee,  eyes,  ahield,  position 
of  the  reepiratoiy  opening,  and  slime-gland  at  the  tail 
2.  Same  at  rest. 
8.  Oeamalaau  maculoma  ([from  Brit  Moll.  pi.  F.  F.  F*.  f.  5). 

4.  lAmax  maximuSf  showing  the  position  of  the  respiratory 

opening.    6.  SheHl  ot  LimaeeOa. 

6.  Te8taee&  HaUoUdeOj  showing  the  labial  pains  (below  the 

tentacles)  and  the  position  of  the  sneU.     7.  Shell. 
8.  Egg. 

Plate  VL 

Figure  L  Sueeinea  pulri$,    2.  ShelL 
a   VUnna  peUueida.    4  SbelL 

5.  Zomtea  ceOariua.    6.  ShelL 

7.  BeUxatpena.    8.  ShelL 

Plate  Vn. 

Figure  1.  Btdimus  aetdu$.    2.  Shell  of  yar.  infhta, 

8.  Pupa  umbiUeaUu    4  ShelL    5.  Natural  size. 

6.  Vertigo  pygnuM,  showing  the  two  tentacles.    7.  Shell. 

8.  Natural  size. 

9.  BaUa  perversa,    10.  ShelL    11.  Natural  size. 
12.  CUnuUia  laminata*    18.  ShelL  14  Clausilium. 
15.  CoehUeopa  kibriea,    16.  ShelL  17.  Natural  size. 

18.  AehaHna  aeieuia.    19.  Head  and  tentacles.    20.  Shell. 
21.  Natural  size. 

Plate  Vm. 

Figure  1.  CaryMum  mmimum,  showing  the  position  of  the  eyes. 
2.  ShelL    8.  Natural  size. 
4  CyeUMitoma  degam^  showing  the  snout  and  position  of  the 
eyes.    5.  ShelL    8.  Operculum. 

7.  AcfM  Uneata,  showing  tne  position  of  the  tentacles  and 

eyes.    8,  9.  ShelL    10.  Natural  size.    11.  Operculum 
magnified. 


THE  END. 
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